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NOTES AND COMMENTS. 
Discussions AT THE Royat Society. 


HE experiment, now in progress at the Royal Society, of having 
occasional meetings for the discussion of questions of great 
interest naturally is receiving a considerable amount of attention from 
all scientific men. Whatever be the value of the new method, it is 
certain that the invitations addressed to those who are not fellows, but 
are interested in the subjects of the meetings, have been fully 
appreciated. No doubt it has always been possible for a stranger to 
obtain admission to a meeting by the invitation of a fellow, but it is not 
always possible to come across a fellow at the convenient moment, 
and the more general invitation brings more together. But, so far as 
the utility of the method of discussion goes, many who were present at 
the discussion on variation must have agreed with what Professor 
Ray Lankester said. Unless some very definite point is submitted, 
unless, so to say, some definite resolution is put to the meeting, little 
practical advantage seems to be gained. .A discussion in a periodical 
allows clear issues to be raised; those who join in it have opportunity 
to think over what their predecessors have said, and to express their 
deliberate opinions. Moreover, there is the great advantage that 
when the discussion is at an end one may read it over from the 
beginning, and form a definite and coherent judgment on the whole 
question. In the spoken discussion there is always a complete want 
of continuity, each speaker raising practically new issues. 


VARIATION AND PROBABILITY. 


Proressor WEeELpon’s report, given on behalf of the Royal 


Society’s Committee “for conducting statistical inquiries into the 
s 
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measurable characteristics of plants and animals,” has not yet been 
published ; but, as it formed the subject of the discussion which he 
introduced at the meeting referred to in our last paragraph, it is 
already a subject for comment. It may be taken for granted that 
most biologists agree that variations of a nature similar to those now 
occurring among plants and animals have been the source of the 
differences between the varieties, species, genera, and so forth in which 
existing animals and plants are classified. Now there are two 
great classes of variations. There are large and striking variations, 
sometimes called sports, or monstrosities when they are more extreme 
and possibly detrimental to the organisms in question. Then there 
are numerous, almost innumerable, small variations that occur in 
every part of the structure and in every physiological quality of the 
animal. Have species come from the large or from the small 
variations ? 

Mr. Bateson, in his ‘“ Materials for the Study of Variation,”’ 
called the former set instances of discontinuous variation, the 
latter set instances of continuous variation. He, as many others 
before him, suggested that, as species generally are discontinuous, it 
is more than possible that discontinuous variations have been the 
chief source of varieties and of species. The chief difficulty in the 
other view is that it is impossible to see in many cases, perhaps 
in any case, how small variations could have a value in selection, 
how, in fact, the gradual increments in a continuous change could 
each have had a determining value in the selection of the animal or 
plant. ° 

The Royal Society’s committee, or rather Professor Weldon for 
it, made a statistical inquiry into the variation of certain dimen- 
sions in the shore-crab. In the case of one of the dimensions investi- 
gated, the “frontal breadth” of the crab, it was found that among 
seven thousand females practically all possible variations occurred, in 
the proportions suggested by probability. Precisely the same was 
the case when the variations in the dimension of the “ right dentary 
margin "’ were appropriately reduced to standard and tabulated. In 
both cases, as Professor Weldon’s curves showed to a remarkable 
and convincing degree, the number of individuals in which each 
variation occurred was such a number as mathematical probability 
would suggest. In other words, the occurrence of each variation is 
as much the result of “‘ chance ” as the particular combination that is 
made when a dozen dice are thrown on the table. Any single throw 
is ‘chance’; but if a large enough number of throws be made, each 
combination turns up the number of times that the mathematical 
possibility determines. Although Professor Weldon did not say so, 
it must have occurred to many listeners that this first result of 
statistical inquiry on variation was in direct contradiction to those 
who assert that variation is not a matter of “chance,” but that it 
occurs in determined directions. 



















NOTES AND COMMENTS. 


ARE SMALL VARIATIONS ELIMINATED ? 


We have explained that Professor Weldon found that the 
variations in the dimensions of the frontal length and of the right 
dentary margin in the case of over 7,000 specimens of female shore- 
crabs followed probability. His next step was to sort his specimens 
into groups of approximately the same age, and to investigate the 
occurrence of the variations at these ages. In both dimensions 
measured, he found that there was a period of growth at which the 
frequency of deviations increased. In fact, he had practical illustra- 
tion of Darwin's statement that variations frequently appear late in 
life. But there was an important difference between the two cases. 
The preliminary increase in deviations was followed, in the case of 
the frontal breadths, by a decrease in deviations of a particular 
magnitude. In the case of the right dentary margins, no decrease 
followed in later life. Assuming that abnormal young crabs tend to 
grow up into abnormal older crabs, that, in fact, abnormalities do not 
tend to correct themselves during growth, it is clear from the data 
that there must be a special death-rate among crabs which have a 
certain deviation from the normal in the case of the frontal breadth, 
and that there is no special death-rate among crabs with deviations 
of the right dentary margin. Experiments are in progress to test 
whether or no the assumption that these abnormalities do not correct 
themselves during growth be true. But, upon the assumption, it 
appears that there is a selective destruction among crabs with 
particular deviations from the normal frontal breadth. Professor 
Weldon estimates this death-rate as amounting to seven per cent. 

It is to be noticed that the results obtained by this statistical 
method recall other facts in very important fashion. They were 
obtained from specimens of the shore-crab taken in Plymouth Sound. 
In a communication made by Professor Weldon to the Royal Society 
more than a year ago, he showed that among crabs collected at 
Naples a marked dimorphism existed in this matter of frontal breadth, 
and that variations of certain other organs were associated with 
dimorphism of the frontal breadth. Moreover, frontal breadth is a 
character which for long has been taken by zoologists as of systematic 
value. The importance of these results seems to us more than a 
reward of the enormous labour by which they were obtained. 


THE STATISTICAL METHOD IN VARIATION. 


ProFressor WELDon’s results have already established the impor- 
tance of his method, and we cannot doubt but that wherever the 
method be applied with equal diligence and discrimination, equally 
important results will be attained. But we cannot agree that the 
questions of species and of changes in them are to be dealt with 


without taking function into account. It is clear that statistical 
S2 





220 NATURAL SCIENCE. APRIL, 


inquiries should be conducted without hypotheses as to the function of 
the organs involved. But when a result like the present result has been 
obtained, it seems to us that the inquiry has only been begun; that 
Professor Weldon’s method concerns itself merely with the fact that 
in certain cases there is a relation between selective destruction and 
certain specified dimensions. The question as to whether such small 
dimensions have, or do not have, a selection-value for the animal 
remains to be answered. Having got so far, it remains for the 
statistical method to investigate all the correlations that exist between 
variations of frontal breadth and variations of other organs and parts. 
When the correlations are known, then it will be the part of another 
method, an experimental method dealing with function, to determine 
upon which, if upon any, of the correlated variations selection acts. 
The minute deviations of frontal breadth may be associated with 
functional differences of a much larger order, as the minute move- 
ments of the index of a pressure-gauge are associated with enormous 
and potent changes of pressure. Professor Agassiz suggested that 
deviations in the adult might only be the record of selective destruc- 
tion operating upon earlier larval stages. In this case there seems 
little probability of such a view being applicable, for the destructive 
selection did not set in until late in life, and only after an increase in 
deviations had been recorded. But, to our mind, nothing is more 
certain than that the corollary of Professor Weldon’s method is a 
detailed study of the correlations that exist between this deviation 
that he has shown to have a relation to the death-rate, and an experi- 
mental investigation into each associated change, until there has 
been found the functional variation upon which the selective destruc- 
tion actually operates. Pending such inquiry, Professor Weldon 
may be taken to have shown that there is a relation between selec- 
tion and minute variations, not that selection operates upon minute 
variations. 


VARIATIONS AND MuTATIONS. 


In a valuable paper, contributed to the American Journal of Science 
for November, 1894, W. B. Scott discusses the question of variation. 
Like many others, he considers that Mr. Bateson’s book on variation 
would have been much more useful, and its suggestion very different, 
had Mr. Bateson made use of the facts accumulated by palzonto- 
logists. The great point made by Professor Scott is the clear distinc- 
tion between individual and phylogenetic variation. ‘ Remembering 
that the significant fact in the history of a group is not so much the 
character of its variations at any one stage, as the gradually shifting 
positions successively occupied by the normal or centre of stability, 
we find that any mammalian series at all complete, such as that of 
the horses, is remarkably continuous, and that the progress of 
discovery is steadily filling up what few gaps remain. So closely do 
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the successive stages follow upon one another that it is sometimes 
extremely difficult to arrange them all in order and to distinguish 
clearly those members which belong in the main line of descent, and 
those which represent incipient side branches. Some phylogenies 
actually suffer from an embarrassment of riches.” 

Continuity in a series of descent is not peculiar to mammals. 
Waagen, years ago, found it in Ammonites; other observers in other 
groups, and we agree with Professor Scott when he says that it 
occurs ‘‘ wherever the phyla can be worked out in detail.” 

Similarly, Professor Scott finds a great contrast between the 
results obtained by Mr. Bateson from his study of variations in 
meristic series, and the changes in meristic series as recorded in 
paleontology. For the details of the evidence we must refer readers 
to Professor Scott’s paper, as indeed the whole object of this note is 
to call attention to the paper. It is shown from a consideration of 
teeth and of digits that there is a marked discrepancy between 
individual and phyletic variation. In the latter there is a marked 
individuality in the elements of the series, an individuality retained 
all through the successive changes. However a single member of the 
series may be modified, it can still be identified with certainty. 
Moreover, new members are not introduced irregularly and casually. 
The series show a gradual and steady reduction in number, and there 
is a definite correspondence, though not always identity, in the 
reductions of parallel series. 

Professor Scott suggests that the difficulties of such discordance 
in the evidence drawn from phylogeny and from individual abnor- 
malities may lie in the assumption that individual variations are, or 
may be, incipient species. Following Waagen and Neumayr, he dis- 
tinguishes these individual abnormalities from the slow modifications 
recorded in paleontology, and calls the former variations, the latter, 
mutations, ‘It may,” he says, “‘ be the outcome of future investiga- 
tion that, while variations are due to the union of changing hereditary 
tendencies, mutations are the effect of dynamical agencies acting long 
in a uniform way and the results controlled by Natural Selection.” 


THE CLASSIFICATION OF BirpDs. 


PERHAPS no group in the animal kingdom offers more difficulties 
and more attractions to the biologist who is interested in the problem 
of species. The structure of all birds is very closely alike. Those 
accustomed to the anatomy of most other groups would be astonished 
at the apparently small differences in structure upon which the 
taxonomist is compelled to rely. The number of species and genera 
is enormous, the amount of work done upon the group by field 
naturalists, museum naturalists, and by anatomists is monumental. 
All classifications are profoundly unsatisfactory even to their inventors. 
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Mr. Henry Seebohm has recently issued a pamphlet dealing with 
the classification of birds and supplementary to his previously 
published work on that subject.. In this place we cannot follow him 
into the details of his scheme. The interesting nature of his work 
will certainly insure attention from many naturalists, and those who 
know about birds will object and criticise abundantly. 

For, as Mr. Seebohm admits, all the classifications of birds are 
as yet largely matters of opinion. ‘‘ Every attempt,” he writes, ‘to 
discover an ideal classification has hitherto been an absolute failure ; 
and it can almost be proved that it involves a mathematical impossi- 
bility, unless we admit that a primitive character may be independently 
modified in a special direction by two distantly related families under 
the influence of similar causes, and also that the influence of other 
causes may afterwards produce a reversion to the primitive character 
in some of the descendants. This admission is almost tantamount to 
a confession that the attempt to arrive at finality in the classification 
of birds is hopeless.” 

It appears as if there were here some opening for the doctrine of 
positions of organic stability recently expounded by Mr. Bateson. 
Upon this theory, the characters of an animal, or some of them, 
are bound together in some kind of inevitable correlation. Ifa change 
occur, it is a sudden change to an adjacent position of organic 
stability, and in the new position there is a kaleidoscopic change in 
all the associated characters. Mr. Bateson apparently believes that 
these adjacent positions of stability are so fixed that the same species 
in two localities might give rise to the same other species ; that is to 
Say, at two places separated in space from each other some of the 
members of a species might shift to the same adjacent position of 
organic stability under the stimulus of the same external agencies. 
In a group of animals so closely allied as birds it would not be 
surprising to find, if the theory be true, that the same set of 
characters appeared and reappeared more than once. But to prove 
or disprove this, or indeed to proceed further with the unsatisfactory 
classification of birds, still more anatomical knowledge is wanted. 

Our own opinion is that in this case, as in the case of Professor 
Weldon’s crabs, the study of correlations must be proceeded with 
before any great advance in biological theory will be gained. The 
animal body is in the first place a physiological unit, and investiga- 
tions into the variations of parts of it, whether these be the variations 
that occur among individuals or the variations that occur among 
species, cannot explain themselves until we know the associated 
correlative changes. No doubt, if we consider the enormous com- 
plexity that there is in any of the higher organisms, the study of all 
the correlations may seem almost a hopeless task. But if it be hope- 
less, we believe that the problem of species will prove hopeless with it ; 
and until the problem of correlation has been studied more fully, it 
were idle to talk of hope or of the want of it. 
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ARTIFICIAL PRODUCTION OF VARIETIES OF BACTERIA. 


THE power of reproduction by forming spores is one of the first 
qualities of bacteria to rise in the mind. The habit of the filaments, 
to break up into spores when conditions are unfavourable to growth, 
the resisting powers of spores and the ease with which they spread 
from place to place, would seem properties inevitable in bacteria. 
The power of spore-formation, however fundamental we may have 
thought it, apparently can be altered by environment at the will of 
the experimenter. 

In the December number of the Annales de l'Institut Pasteur, 
MM. Surmont and Arnould publish the results of some very striking 
investigations upon the bacillus of anthrax. They set out from the 
remarkable but somewhat neglected experiments of Chamberland and 
Roux, who, in 1883, succeeded in creating a race of bacteria that had 
definitely lost the power of spore-formation. A number of in- 
dependert investigators from time to time have obtained similar 
results, but their methods were so varied and their results so uncertain 
that the present authors resolved definitely to investigate the whole 
question. They tried a number of different methods, but came to the 
conclusion that the use of carbolic acid was the most successful. 
The bacilli of anthrax cultivated in veal-broth which contained a 
trace of carbolic, rapidly turned into a variety devoid of the power of 
spore-formation. The filaments remained unbroken, or, brought into 
conditions usually favourable to spore-formation, simply decayed. 
But there is a remarkable difference between colonies of the bacilli 
from different sources. Some from a very virulent source continued 
sporogenic after the carbolic treatment; other and less virulent 
colonies rapidly lost the power of spore-formation. Extended experi- 
ments showed, however, that there was no direct connection between 
the degree of attenuation and the susceptibility to the influence of the 
carbolic.acid. Their conclusion was no more definite than that 
“certain races of Bacillus anthracis are very difficult to transform into 
asporogenic forms.” But the interesting result was obtained that 
such obdurate races yielded after they had been cultivated for some 
time at a temperature of 42°. Taking an obdurate race, they grew 
from it a long series of cultures at that temperature, and the race 
produced at the end of the series rapidly became asporogenic under 
the carbolic treatment. 

To the specialist in Bacteriology these experiments will have 
peculiar value, and as the spore-producing power is a chief danger in 
the bacteria of disease, as it is the chief agency by which the diseases 
survive and spread, the transformation of bacteria into sterile races 
may have an important bearing on public health. But to the 
biologist the experiments come with a wider meaning. What we 
want just now is exact investigation into the limits and the extent of 
plasticity in living things. How far do surrounding things mould a 
living organism? Here is a case where the method of reproduction 
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is at the mercy of accidental chemicals. Here is a case where a 
change in the environment suppresses what nine out of ten biologists 
would have called a fundamental character of the organism. 

It will occur, however, to most botanists that, striking as it is, 
this tampering with the reproductive habit of an organism is by no 
means novel. The yeast plant, for instance, and many of the higaer 
fungi, reproduce by spores only under definite conditions within the 
power of an experimenter. It is familiar to all that the sexual ripe- 
ness of flowering plants can be produced or suppressed by appropriate 
environment. Even when the organs have been produced and 
fertilisation has taken place, other definite conditions are necessary 
for the production of seed. Moreover, in the special case to which 
we have been referring, it would require more proof than Messrs. 
Surmont and Arnould have supplied to satisfy us that a permanent, 
and not merely a temporary, condition of asporogeny had been pro- 
duced. In its present form, however, their experiment is a most 
valuable addition to our knowledge of the plasticity of organisms. 


ANIMALS IN STERILISED AIR. 


In these days it is chiefly the evil effects of bacteria upon or- 
ganisms that are studied. Every week some new microbe of disease 
is discovered, or some old enemies are described as lurking in some 


unsuspected place. But there is another side to the microbe question. 
It has been known for long that many kinds of bacteria, normally 
present in the intestine, aid in the digestion of food, chiefly acting as 
ferments, altering food-material into substances that can be absorbed 
by the cells of the intestine. Dr. J. Kijanizin, of the University of 
Kieff, gives, in a recent number of the Archives de Biologie (vol. xiii., 
Pp. 339), the remarkable results of a series of investigations he has 
made upon the influence of sterilised air. He devised an apparatus 
in which small animals could be kept for a number of days, while the 
air that they breathed and the food that they ate were supplied, so 
far as possible, in an absolutely sterilised condition. Althougli it 
was not possible to be certain that the food contained no bacteria, it 
was certain that the air supplied them had been quite freed from 
microbes; for a gelatine plate, placed in the current, remained 
without colonies all through the experiments. The animals were 
weighed before and after the experiments, and their excreta during 
the experiment were analysed. Parallel experiments, in which all the 
conditions but the sterilisation were identical, were made. 

The experiments seemed to show first that there was a remarkable 
decrease in the assimilation of nitrogenous matter when the air and 
the food were deprived of micro-organisms. No doubt, the reason of 
the decrease was that these micro-organisms aid in the decomposition 
and peptonising of the nitrogenous matter in the intestine. Were it 
possible to remove all the micro-organisms from the intestine before 
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the beginning of the experiment, the author thinks that the decrease 
in the assimilation of nitrogen would be still greater. 

A second result was that the animals lost weight more quickly 
under the sterilised conditions than under normal conditions, while, 
at the same time, the excretion of nitrogen and of carbonic acid was 
more than usual. 

A third result was still more remarkable. In a large number of 
the experiments the animals died, sometimes a few minutes, more 
often a few hours or a few days, after the beginning of the experiment. 
No cause could be assigned for this. The possible causes were all 
excluded, and the inexplicable fact remained. The novelty of the 
idea that sterilisation of the air is fatal to life no doubt is attractive ; 
but we agree with the writer of the paper, that even his careful and 
laborious experiments are not sufficient to justify the belief that 
microbes in the air are necessary to the life of air-breathing animals. 
Physiologists will remember the experiments of Dr. Haldane at 
Oxford, which showed that animals were not poisoned by their own 
organic exhalations. It is clear enough that a very large amount of 
work must be done before respiration is understood. 


GEOGRAPHICAL DISTRIBUTION AND TEMPERATURE. 


In an address published in the American Nat. Geog. Mag. (vol. vi., 
1894), Dr. Hart Merriam discusses temperature as a barrier to distri- 
bution of animals and plants. In the northern hemisphere, animals 
and plants are distributed in circumpolar zones which follow 
isothermal lines rather than parallels of latitude. The main 
divisions are known as the boreal, austral, and tropical belts; and 
each of these is broken up into minor zones. Thus, in North 
America, the boreal belt is divided into the Arctic, Hudsonian, and 
Canadian zones; the austral belt into the transition, upper austral, 
and lower austral zones. But the isotherms are computed for 
arbitrary periods, for months, seasons, and years, and so cannot be 
applied directly to fix the boundaries of the regions. 

Dr. Merriam suggests that it is not the temperature of the whole 
year, but the temperature of the period of growth and reproductive 
activity, that determines the distribution of terrestrial animals and 
plants. In the tropics this period extends nearly throughout the 
year, and hence, in the tropics, there is a close agreement between 
the mean annual temperatures and the zones of life. Within the 
Arctic circle, and on the summits of high mountains, the reproductive 
and growing period lasts only about two months: hence in these 
regions there is a wide discrepancy between mean annual tempera- 
tures and the zones of life. 

Starting with the generally-accepted idea that a temperature of 
6 degrees centigrade is the minimum that marks the inception of 
physiological activity in plants and of reproductive activity in 





226 - NATURAL SCIENCE. ApRIL, 


animals, Dr. Merriam added together the effective temperatures or 
degrees of normal mean daily heat in excess of the minimum at each 
station, beginning from the time in spring when the normal mean 
daily temperature rises above the minimum, and ending at the time 
in autumn or winter when the normal daily mean falls again to the 
minimum. By means of such data he plotted out zones on the map 
bounded by isotherms, and found that they corresponded in a “‘ most 
gratifying manner to the northern boundaries of the several life- 
zones.” ‘ While the available data are not so numerous as might be 
desired,” he says, “the stations in many instances being too far 
apart, still enough are at hand to justify the belief that animals and 
plants ave restricted in northward distribution by the total quantity of heat 
during the season of growth and reproduction.” Dr. Merriam’s paper 
is illustrated by maps, and is well worthy of attention from all 
biologists. 


Mr. Scott Ettiot’s AFRICAN JOURNEY. 


A SPECIAL interest attached to the Linnean Society’s meeting on 
the evening of March 7 in the presence of Mr. G. F. Scott Elliot, 
who had returned only the day before from a two years’ journey of 
exploration in tropical Africa. Mr. Elliot has suffered severely from 
fever during the last five months of his trip, but the voyage home 
seemed to have restored him, as he appeared in excellent health. 
From the few words in which the traveller described his journey and 
some of its most striking impressions, it is evident that the work of 
the past two years will yield valuable results, not only to science, but 
also in the way of opening up the country to civilisation and commerce. 
The route followed was from the east coast at Mombasa to Uganda 
and the Nyanza, whence, owing to political disturbances, a much 
desired trip to Mt. Elgon proved impracticable. Turning south, Mr. 
Elliot followed the Kagera river some distance up from the lake, 
and found it to be navigable. On Mt. Ruwenzori four months were 
spent in exploration and collecting. The working-out of the collec- 
tions promises much information, not only on the flora and fauna 
of the mountain in particular, but on African problems of geographical 
distribution in general. Only one specimen was before the Society, 
a new giant Lobelia rivalling those already known from Kenya, 
Kilima-njaro, and the Cameroons. Leaving Ruwenzori last August, 
Mr. Elliot made his way southwards, after a perilous journey, to the 
head of Lake Tanganyika, down this lake, and then down Lake 
Nyasa to Blantyre. A trip to Mt. Milanji was rendered futile by a 
serious attack of fever, which suggested to the explorer a speedy 
return to England, vid Chinde and Zanzibar. 


West Inpian LiveRworTs AND AFRICAN PLANTs. 
Tue recent publications of the Linnean Society contain contri- 
butions of some importance in the field of Systematic Botany. 
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Those interested in liverworts will find a valuable addition to the 
literature of the group in an account of the Hepatice collected by 
Mr. W. R. Elliott in the British West Indies in 1891 and 1892. A 
sad interest attaches to this paper from its being the last piece of 
work on which the veteran botanist and collector, Richard Spruce, 
was engaged. As stated in the short introduction, the work was 
interrupted by the death of the worker, and the task of arranging, 
amplifying, and generally editing the mass of notes fell to Mr. Gepp 
of the British Museum. There is ample internal evidence that not a 
little of the credit is due to the editor, by whom also, if we remember 
rightly, the paper was communicated to the Society. A number of 
new species are described, many of which are illustrated in the 
eleven clearly-drawn plates. 

The remainder of this issue of the Journal (vol. xxx., pp. 331-435) 
is devoted to a contribution to the Flora of Eastern Tropical Africa, 
in which Mr. A. B. Rendle deals with some of the plants recently 
brought home by Dr. J. W. Gregory, and also a collection made by 
the Rev. W. E. Taylor of the Church Missionary Society. Dr. 
Gregory, as our readers are already aware, explored the district 
between the coast in the latitude of Mombasa and Mount Kenya, 
including the Laikipia plateau, the country south of Kenya, the valley 
in which lie Lakes Naivasha and Baringo, and the Taita and East 
Ongalea Mountains. From the terminal moraine of sheet glaciation 
on Mount Kenya he has brought a new orchid belonging to the genus 
Disa, which finds its greatest development at the Cape, but frequents 
also the mountains of Tropical Africa as far north as Abyssinia, 
From the same locality comes a Gladiolus hitherto known only from 
the other great eastern equatorial mountain, Kilima-njaro. Associated 
with these, or rather on somewhat lower slopes, it is interesting to find 
one of our native rushes (Funcus effusus), and a variety of a British 
Woodrush (Luzula spicata). 

Another homely plant, the water plantain (Alisma Plantago) was 
gathered at a height of 6,720 feet on the Laikipia plateau, and Dr. 
Gregory need not have gone to Losuguta, in the Baringo Valley, to 
find Typha angustifolia. With these temperate types are several new 
species of a purely tropical character, including orchids, liliaceous 
plants, and other petaloid monocotyledons, as well as two little 
aquatic plants, both novelties, and belonging to the tropical genus 
Lagarosiphon. Unfortunately, water-plants are generally neglected by 
travellers, though there is no doubt that an examination of the lakes 
and ponds would bring to light many treasures of value, either as 
additions to science or from the point of view of geographical distribu- 
tion. To Mr. Taylor we are indebted for some novelties from Mount 
Kilima-njaro, which he explored up to 10,000 feet. On the higher 
slopes he found several new orchids, including another Disa, and a tiny 
Disperis only three inches high, its thread-like stem ending in a single 
flower. Another gem from a similar elevation is a little iridaceous 
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plant, a Romulea, five inches or more in height, which finds its nearest 
ally far south in the mountains of Namaqualand. A fine Gladiolus 
(rightly named splendidus) nearly four feet high, with a fifteen-inch 
spike of eight splendid crimson flowers, is another good find in these 
high altitudes. Mr. Taylor has also sent specimens from the low coast 
ranges, the Rabai and Giryama and Shimba Hills, near Mombasa 
and from the district between the coast at Zanzibar and Uyui, near 
Tabora, in Unyamwezi Country. Of special interest is a new screw- 
pine from the Rabai Hills, the fruits of which resemble those of a 
well-known Madagascar species, while in its male flowers it is totally 
different from any of its neighbours, and resembles most nearly a 
species from New Caledonia. We hope that Mr. Taylor’s duties as 
a missionary will not prevent him from making further botanical 
explorations with results as valuable as those to which we have just 
referred. We remember with gratitude what is owed to another 
missionary, the Rev. R. Baron, in connection with the botanical 
and geological exploration of Madagascar. 


Tue FuNcTION oF STOMATA. 


Everyone knows that the leaves of plants are furnished with a 
number of little mouths with moveable lips, the so-called stomata. 
In some plants these occur on both surfaces of the leaves, usually 
being more abundant on the under surfaces, but occasionally being 
more abundant on the upper surface. In some cases they are 
altogether absent on one surface. There is dispute as to their exact 
function. It would seem natural to suppose that they are the chief 
means by which the gases of the air enter the plant, and it is certain 
that through them water-vapour leaves the plant. Recently, the 
most usual opinion among botanists has been that carbonic acid is 
taken in through the cuticle all over the surface of the leaf, not by the 
stomata. Mr. F. F. Blackman has communicated to the Royal 
Society (Proceedings, no. 342, Feb., 1895) the results of some experi- 
mental investigations he has made upon these points. By means of 
a new process for estimating small quantities of carbonic acid—a 
process which he describes briefly—he has succeeded in making more 
exact observations than hitherto have been possible. He finds that 
under normal conditions the stomata afford the sole pathway for car- 
bonic acid into or out of the leaf. Under abnormal conditions, when 
the stomata or the intercellular spaces with which they communicate 
are blocked, passage of the gas may occur through the cuticle by 
osmosis. He also found that Garreau’s well-known experiment, in 
which there occurs exhalation of carbonic acid from a leafy shoot in 
bright light, is due only to the imperfection of the conditions, to the 
presence of immature parts or of tissues not fully illuminated. 
‘‘ Mature isolated green leaves fully illuminated assimilate the whole 
of their respiratory carbonic acid, and allow none to escape from 
them.” 





NOTES AND COMMENTS. 


ForRMOL AS A PRESERVING FLUID. 


Every naturalist and every museum curator must necessarily be 
interested in every new preserving fluid that is suggested. In the 
January number of the American Naturalist, Mr. F. C. Kenyon describes 
Professor T. Blum’s employment of formol, the usual name of a 
forty per cent. solution of formaldehyde in water. It is a clear 
opalescent fluid with a sharp odour. It has the advantage of being 
cheaper than alcohol, of having a more penetrating action, and, in 
many cases, of preserving colours and microscopical details. Whole 
mammals, reptiles, and fishes brought into a ten per cent. solution of 
the fluid were hardened, and after three-quarters of a year were 
entirely unchanged, although the fluid had never been changed. 
They became very transparent, and the mucous matter, instead of 
becoming stringy and opaque as with alcohol, remained quite trans- 
parent. For histological work Mr. Kenyon recommends very strongly 
a five per cent. solution of formaldehyde in fifty per cent. alcohol. 
The tissues so treated showed no trace of shrinking, required a very 
short time for hardening, and took the common histological stains very 
readily. He makes the following general conclusion :—‘‘In con- 
clusion it may be said that for general purposes solutions of at least 
more than two per cent. must be used in order to avoid the swelling 
and de-colouration of specimens, and that from four to eight per cent. 
will give the best result. For histological purposes formalin combined 
with alcohol will give better results than either used alone.” 


Do ADDERS SWALLOW THEIR YOUNG? 


Tuts perennial question has turned up again. It has been 
raging in the Field for weeks, and the Saturday Review has a scholarly 
article showing that in Spenser’s time this curious maternal solicitude 
was believed in. It is very unfortunate that, if the habit exist, no 
adder which has swallowed its young has fallen into the hands of a 
naturalist enterprising enough to hand over the specimen to a central 
place of exhibition, like, for instance, the British Museum. Dr. 
George Harley, F.R.S., seems to have made the nearest approach to 
proving the supposed fact. Fishing in Scotland, he came on some 
children in the state of horror and excitement familiar in all the tales. 
If all countrymen know that the adder swallows its young, why are 
they so invariably astonished when, in the narrations, they have come 
upon an adder performing so harmless a feat? But to return to Dr. 
George Harley. Like a wise man, he impounded the adder, and 
placed it in his fishing-basket. But with a perverse curiosity, he 
opened the adder with a pocket-knife on his homeward road, and, 
having satisfied himself that the young were inside, not in the 
oviduct or in the stomach, but in an outgrowth from the lung, 
apparently he had no more use for the adder. The specimen, no 





230 NATURAL SCIENCE. APRIL, 


doubt, was left to rot in a Scotch lane like any London rat thrown 
into the gutter. We could have spared a rarer serpent. 

We freely admit that Dr. Harley’s letter and the well-informed 
article in the Saturday Review have shaken our scepticism. None the 
less, the guile of the serpent is known to us all; it has deceived 
persons even more known to history than Dr. George Harley, F.R.S. 
You will observe that he preferred his trout to his-adder ; the serpent 
did not tempt him and he ate. However, it was in good company 
that he fell, and before his fall he was able to satisfy himself that if the 
young are swallowed they get into a plausible part of the adder’s 
anatomy. We hope that before long, if the tale be true, someone will 
establish it for all time. If anyone comes across an adder that has 
performed this feat let him bottle it at once; let him resist all tempta- 
tion, in whatever form the temptation comes, and forthwith send the 
adder in a bottle of spirit to Sir William Flower at the British 
Museum, to Professor Stewart at the College of Surgeons’ Museum, 
or, an he will, to the Editor of Narurat Science; he shall have due 
credit and the thanks of everyone. 


THe New GIRAFFE. 


Tue Zoological Society and the public are to be congratulated 
upon the fine young giraffe which has just been housed in the so long 


empty giraffe shed. It is an awkward time of the year for a South 
African animal of delicate constitution to arrive; but at present, at 
any rate, the beast shows no symptoms of discomfort. This new 
giraffe, the first that has been on view since 1892, when the last 
survivor of the old gang departed this life, is an example of the 
southern form ; this variety is more seldom to be met with in mena- 
geries than the familiar Soudanese animal. It is not spotted, but 
marked out into areas of dark colour by white lines. In the enclosure 
outside the house is to be seen the ingenious box in which it per- 
formed the journey from Southampton, which reflects credit upon the 
management of the Society for its minimum of restriction to the 


animal considering the exigencies of railway travel where bridges 
abound. 


Joun Hancock Memoria MEDAL. 


Wirt the object of creating a more general interest in the study 
of natural history, it has been proposed to establish a fund for a 
medal or other prize to be given annually by the Natural History 
Society of Northumberland, Durham, and Newcastle-upon-Tyne, for 
the encouragement of field-work and original observations in any 
branch of the subject, whether botany, geology, or zoology. The 
object is not to foster a passion for mere collecting, but to stimulate 
observation and consequent research. It is therefore proposed that 
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the prize shall be offered for the best essay evincing intelligent study 
of any of the common objects noticed in the fields or woods, on the 
moors, or by the sea-shore. 

Competitors are to be residents in the counties of Northumber- 
land or Durham, or in Newcastle-upon-Tyne. The prize is to be 
awarded by examiners nominated by the Committee of the Natural 
History Society, and the Trustees of that Society will be Trustees of 
the fund. 

It has been determined to associate the medal with the name of 
the late Mr. John Hancock, who was a typical field naturalist, and 
who more than any man for half a century imparted to Tyne- 
side a share of his own enthusiasm. 

This excellent scheme originated with Canon Tristram. We 
understand that a good beginning has been made towards collecting the 
necessary capital fund, and we hope the secretaries of the Natural 
History Society at the Hancock Museum, Newcastle-onTyne, speedily 
will receive the necessary subscriptions to complete their scheme. 


GEOLOGY IN THE * CourT CIRCULAR.” 


WE do not often read the Court Circular, but when we do we 
learn a good deal. The money article in the number for February 23 
begins by assuring us “ there is not a single money article written in 
this great London of ours that is not in some way influenced by 
sordid motives.” Near the end the writer urges his readers not to 
“forget to put your hands on a few African alluvials.” He predicts 
a rise. ‘* The fact is, I have a friend out there, and he is a bit 
[apparently a very small bit.—Ed. Nat. Sc1.] of a geologist, and he 
tells me that much of the land where the property is situated 
is calcareous tufa. This, Croesus, may convey nothing to you, but 
it tells me a good deal. Diamonds are always found where calcareous tufa 
exists.” (The italics are in the Court Circular.) If this is all that is 
conveyed to the mind of the financial correspondent of the Court 
Circular by the information of the bit of a geologist, we think Croesus 
is a much safer guide than the “ ever-watchful Lynx.” We expect, 
after this, to find the latter recommending his readers to drop their 
money down the shaft of the St. Augustine’s. But he goes on, “I should 
not be at all surprised if the De Beers people don’t offer a huge sum 
to buy up the property.” We should not be at all surprised to hear in 
the next number that Queen Anne is dead. But to find a guarantee 
from the editor that the “‘ever-watchful Lynx” is never again to be 
allowed to mislead the readers of that journal were too much to hope 
for. Such is financial journalism ! 


Eccentric GLACIAL CHRONOLOGY. 


WE all know that every geologist has his own opinion as to the 
date of the Glacial Period, and it is no doubt the charming 
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uncertainty of the subject that attracts so many of our keener youth 
to its study. But why should the glacialists, as they delight to call 
themselves, introduce a similar uncertainty of date into the publication 
of their own magazine? Has not the cold of the past winter satiated 
them, that they must try to make us believe it is yet December, 
though March is drawing to its close? We can scarcely trust the 
chronology of writers who bring out a November number, we believe, 
in February, and at any rate containing a letter dated “‘ 27th December, 
1894.”" The October number, too, did not reach us from the publisher 
till January 23, and was found to contain the report of a meeting of 
the Belfast Naturalists’ Field-Club, which, we have since learned, 
was held on November 10. Fortunately, the Glacialists’ Magazine has 
not yet published any descriptions of new genera or species, so that 
we can hardly attribute this misdating to any evil intent. Neverthe- 
less, such a practice is confusing to the worker, and is quite easily 
remedied by the insertion of the actual date of publication on the 
wrapper. See to it, Mr. Percy F. Kendall, before your glaciers all 
melt beneath the heat of a righteous indignation. 


CHILDREN AND MUSEUMS. 


We have so often urged the importance of museums for educa- 
tional purposes that we are bound to welcome an addition just made 
to the Educational Code. This permits the time spent in visits to 
museums under proper guidance to be counted to the children as time 
spent in school-work. This may possibly have the effect of further 
improving the educational exhibits in various provincial museums, 
and so will do good to both sides. It is, however, to be hoped that 
the children will not come to regard museums with that horror which 
naturally clings to everything in the form of lessons. The visits 
should be made as attractive as possible. Some day we may see this 
wise license extended to the benefit of those who live too far from 
museums to avail themselves of it in its present form. Ifa collection 
of fossils or a herbarium are thought to be of value to the growing 
mind, surely the quarry and the flowering meadow have even greater 
claims on the consideration of our educational legislators. Mr. 
Acland has made so many changes in the direction of humanising 
education, that we confidently expect to see in the near future the 
children of board schools marching with their masters into the country 
as they do in Germany. 





The Origin of Species among Flat-Fishes. 
(Continued from p. 177.) 


T is stated by Romanes that specific distinctions are useless or non- 
adaptive, while structures of generic, family, or higher taxonomic 
value are usually adaptive. He explains this by a very curious 
supposition: that the specific characters which have arisen by 
spontaneous variation, and been allowed to perpetuate themselves 
by heredity, are afterwards eliminated as so much surplusage in the 
struggle for existence by natural selection. A greater or less time 
would be required to effect this reduction, and thus we are to under- 
stand how it is that useless structures, which do not impose much tax 
upon the organism, occasionally persist even into genera, but rarely 
into families or higher divisions. There is much ambiguity in con- 
sidering this argument, from the fact that the definition of a genus is 
so much a matter of individual opinion. We can nevertheless 
inquire if there is really this difference of kind between useful and 
useless characters, and if so, whether the useful or adaptive are 
generally distinctive of the larger taxonomic divisions. We have 
seen that, if we regard Zeugopterus as a genus, many of the generic 
characters are not adaptive. According to the analysis of Jordan 
and Goss the next higher division to which Zeugopterus belongs 
is the sub-family Rhombinz (called by them Pleuronectine), the 
principal characteristics of which are, eyes on the left side, mouth 
large and symmetrical, pelvic fins somewhat asymmetrical and ex- 
tended at the base. The large mouth and symmetrical teeth are 
certainly adaptive in relation to the predaceous habits of most of 
these fish, which rise from the ground to seize moving prey, and 
do not feed entirely on small animals living on the ground. But 
this character is shared by the Hippoglossine, and the extension of 
the pelvic fins, the anterior extension of the dorsal, and the sinistral 
position of the eyes are not obviously adaptive at all. 

We are thus driven to the whole family Pleuronectide, which 
are certainly distinguished by their adaptation to a horizontal position 
on the sea-bottom. But before considering the family characters 1 
wish to direct attention to another group of species whose relations 
are somewhat different to those of the three species of Zeugopterus. 
As Jordan and Goss point out, the species allied to the plaice, 
flounder, and dab form a distinct subdivision of the family, the 

s 
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Platessinz, which is characterised by the small terminal, somewha 
asymmetrical mouth, large eyes, dextral asymmetry of the body, 
well-developed pectoral fins, vertical fins well separated, symmetry 
and narrow bases of the pelvic fins, and usually strong anal spine. 

All the Platessine are arctic or antarctic in distribution. 
Consequently, all the known forms are completely reviewed in the 
paper of Jordan and Goss, which makes the study of their characters 
for the purpose of the present inquiry much easier. 

In this sub-family Jordan and Goss make our common dab the 
type of a genus, Limanda, with the following characters :—There is 
no accessory branch to the lateral line ; the lateral line has a distinct 
arch in front; the scales are rough, ctenoid, and imbricated; the 
vertebrz are forty in number. 

The authors recognise four species. One of these, called Limanda 
beani, is doubtful. It is characterised by the shortness of the head, 
which is contained 5} times in the total length, instead of 34 to 44 
as in the other species. It was defined by Dr. Brown Goode, from 
certain specimens taken in deep water off the southern coast of New 
England, which were not seen by Jordan and Goss. Perhaps the 
characters were individual variations or deformities. 

Limanda limanda, the European form, has no rugose prominences 
above the operculum behind the interocular ridge. The fin-rays 
are Dorsal, 65 to 78; Anal, 50 to 52; the scales along the lateral line, 
86 to 96; the teeth in an irregular series. This species extends from 
the Atlantic coasts of France along all the coasts of Northern Europe, 
and on the coast of Iceland: it is absent from the Mediterranean. 

Limanda ferruginea is the dab of the American side of the Atlantic, 
extending from New York to Labrador. It differs in having the 
teeth more numerous, and in a more regular close-set series, in having 
a more projecting snout, and rugose prominences above the operculum. 
The fin-rays are a little more numerous, namely, Dorsal, 85; Anal, 62. 
The scales are smaller and more numerous, namely, 100 along the 
lateral line. The colour is brownish-olive, with numerous irregular 
reddish spots. 

Limanda aspera is the dab of the North Pacific. It is distinguished 
by somewhat marked characters, of which the principal are that there 
is no angle between the snout and the profile of the head, and the 
scales of the blind side are more or less rough, the scales of the upper 
side rougher than in the other species. Specimens have been taken 
on the coast of both Alaska and Kamtschatka. 

It seems, therefore, that while the species on opposite sides of the 
Atlantic are different, those on opposite sides of the Pacific are the 
same. But the localities Alaska and Kamtschatka are nearer than 
Europe and Labrador. On the other hand, since the European dab 
is found on the Iceland coast, there is no obvious reason why it should 
not extend to the Greenland coast and thence to Labrador. 

This case offers a good contrast to that of Zeugopterus. In the 
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latter we had three distinct species not geographically separated : here 
we have three species whose geographical ranges are, according to 
present knowledge, exclusive. We have no evidence that the ranges 
are not continuous, and perhaps if specimens were collected at succes- 
sive stations along the arctic coasts of Europe, Asia, and America, it 
would be found that the three species of Limanda were connected con- 
tinuously by intermediate forms. In that case we should have a species 
with a very wide range exhibiting geographically distinct races. We 
have no evidence that these forms would not interbreed if brought 
together. They are geographically isolated, not physiologically. We 
have, therefore, another illustration of the principle that isolation 
results in divergence. Even if the forms pass gradually into one another, 
it is certain that the American individuals are prevented by distance 
of habitat from breeding with European or with those of the Pacific. 

Can we suppose in this case that there are differences in the 
environments which make the specific peculiarities advantageous to 
each species? Are rugose prominences on the head required in the life 
of the dab on the east coast of America and not in Europe? or is the 
angle between the snout and head useful to the European dab and 
not to the dab of Alaska? We have at present no facts which support 
such an assumption. There may be some differences in the conditions 
of life which produce these differences of structure as a result, the 
differences of structure themselves playing no part whatever in the 
struggle for existence. This also we do not know. What we do 
know is, that forms so closely similar as to be almost one widely- 
ranging species, present these constant peculiarities in places distant 
enough from one another to prevent interbreeding. On the selection 
theory, the variations in the different habitats are indefinite and 
similar, the selection is different ; on the other view, which I prefer, 
the selection, so far as these structures are concerned, is absent, the 
variations are definite and different in the isolated groups. 

Closely allied to Limanda is a species in the Pacific, called by 
Jordan and Goss Lepidopsetta bilineata. Only one species is placed in 
the genus, the establishment of which seems superfluous. This 
form is distinguished from Limanda only by the presence of an 
accessory branch of the lateral line, which starts from the anterior 
part of the lateral line, extending in all members of the family above 
the eyes, and runs backward along the base of the dorsal fin. This 
species is very common on the Pacific coast of America from 
California to Alaska, and its scales become rougher in the north. 
The evidence that this species and Limanda aspera are distinct seems 
sufficient, and as they are not geographically isolated, we have a case 
of divergence in the same area. We have no evidence that the 
accessory branch of the lateral line is required by L. bilineata and not by 
L.aspeva ; itis probably a definite but non-adaptive variation. It is a 
very interesting fact that this variation is known as a constant character 
only in the Pacific, and that there it occurs in a large number of species. 
$2 
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Of the thirteen species of the sub-family in the Pacific distinguished by 
Jordan and Goss, it occurs in eight, and it also occurs in one genus 
in the Pacific in the quite distinct sub-family, Hippoglossine. 
These species differ considerably in habits and stations, and there is 
no indication that they possess one common habit or peculiarity 
of life to which this branching of the lateral line is adapted or 
related. There may be something in the Pacific Ocean which tends 
to produce this branching of the lateral line. It seems to have been 
independently produced more than once in separate lines of descent. 
We have no reason whatever to suppose that it is useful to the species 
that have it, and would not be useful to those that are without it. As 
systematists, Jordan and Goss use this character in uniting those 
species of Platessine that possess it; but examination of the other 
characters rather favours the view that it is a subordinate character, 
some of the species that have it being more closely allied to Atlantic 
species without it than to other Pacific species that possess it. It is 
difficult among the many cross-resemblances that occur to trace with 
any confidence the lines of divergent descent among these species, in 
other words to found the systematic arrangement on genealogical 
ideas. I prefer to leave these species and take up the consideration 
of the species allied to our plaice and flounder. 

Leaving other characters aside, the plaice (Pleuronectes platessa) is 
distinguished from L. limanda by wanting the arch to the lateral line, 
by having reduced cycloid scales, and tubercles on the post-ocular 
ridge. The flounder has differentiated scales, most of them being 
reduced and cycloid as in the plaice, but those along the bases of the 
longitudinal fins, along the lateral line, and on the head being enlarged 
to form rough spiny tubercles. We have seen that the dab has a 
relative on the west side of the Atlantic, and another in the North 
Pacific. Pseudopleuronectes americanus, the representative of the plaice 
on the east coast of America, approaches the dab in having im- 
bricated ctenoid scales. In Liopsetta putnami the spinulation of the 
scales is a secondary sexual character, the scales in the male being 
rough and strongly ctenoid, in the female smooth and almost 
completely cycloid. 

Now, of Liopsetta only one species is adequately known; it 
ranges from Cape Cod to Labrador, and is rather common. It is 
perfectly distinct from the plaice, and yet Mr. Holt has just described, 
in the Journal of the Marine Biological Association (vol. iii., no. 3), a 
local race of the plaice which distinctly approaches to the condition 
of Liopsetta putnami ; the latter is therefore a more perfect American 
representative of the plaice than is Pseudoplewronectes. Mr. Holt’s 
specimens came from the Baltic. They were much smaller than the 
North Sea plaice, the female being mature at 9} to 13} inches in 
length, and some of them were more or less ‘ciliated,’ that is to say, 
the scales were more or less ctenoid. This character of the scales 
was not uniformly developed, but most marked on the head and 
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interspinous regions, and almost absent on the blind side. It was 
found that the ciliation, though varying considerably in different 
individuals, was always much more strongly developed in the mature 
males than” in the females. These specimens seem to be identical 
with the variety pseudoflesus, described by Gottsche, but the sexual 
difference has not been noticed before. Mébius mentions these 
ciliated plaice, and observes that they form a transition to unusually 
smooth specimens of the flounder. The flounder (P. flesus) is speci- 
fically distinguished by the rough tuberculated scales which occur in 
a single series at the bases of the longitudinal fins, along the lateral 
line, and on the upper side of the head. Although I know from 
observation that the degree of tuberculation varies in individual 
flounders from the same locality, it is also a fact that the character is 
most reduced in the Mediterranean, where its reduction distinguishes 
a geographical variety called glabra, in which the head and lateral line 
are nearly or quite destitute of tubercles. According to Moreau, this 
variety extends into the Atlantic, but is rare to the north of the 
Gironde. On the American side of the Atlantic no flat-fish is known 
presenting the tuberculation characteristic of P. flesus, but in the 
North Pacific there is a species, Platichthys stellatus, which has it much 
more developed than in our P. flesus, all the scales being tubercular 
and rough, but the largest ones, as in P. flesus, being placed along the 
bases of the fins and the lateral line. 

It appears, therefore, that in the plaice there is a Baltic ciliated 
variety, and in the flounder a southern smooth variety. Whether 
there is any direct relation between northern habitat and spinulation 
of the scales seems doubtful: at least it does not apply to other species. 
We can see no indication of utility or selection in these cases, but 
merely instances of variation, corresponding to geographical position. 
The geographical isolation is not complete, and the characters within 
the two several forms are not perfectly distinct, but connected by 
intermediate forms. The differences between P. platessa and P. flesus 
are, however, discontinuous, and the geographical ranges to a great 
extent common. Here the isolation is physiological and the occurrence 
of hybrids is not established. 

We have at present no evidence whatever that these diagnostic 
differences in the character of the scales are adaptive, and the same 
might be said of several other characters distinguishing the forms just 
mentioned, such as the specific coloration and the number of fin-rays. 
In fact, although certain differences are known in the habits and dis- 
tribution of plaice, flounder, and dab, of which the most salient is that 
the flounder lives in estuaries except when spawning, none of the 
structural characters are known to correspond and be adapted to 
these differences. Evidence, therefore, that generic and specific 
characters are adaptive in the sub-family is wanting. On the other 
hand, we must admit adaptation in many of the characters of the sub- 
family, namely, in the characters of the mouth, which is asymmetrical, 
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the bones and teeth being much more strongly developed on the blind 
side, in accordance with the general habit of feeding on small inverte- 
brate forms which live on the ground, and which the fish seize from 
above with the lower side of the mouth. But many of the*characters 
are neither adaptive, nor known to be correlated with the adaptive: 
such as the narrow symmetrical pelvic fins differing from those of the 
Rhombinz ; the free edge of the preoperculum differing from the adnate 
edge in Soleniz ; the slight anterior extension of the dorsal fin. 

We return again to the family characters: are they all adaptive ? 
Certainly the Pleuronectide appear to offer strong support to the 
view that families are distinguished by different adaptations. But 
among the adaptive characters there is evidence that one at least, the 
absence of pigment from the lower side, is simply a consequence of the 
condition of life, not an advantage, and therefore not due to selection. 
There are other family characters which are not known to be 
adaptive at all, namely, the well-developed condition of the pseudo- 
branchia, and the character of the tail, the Pleuronectide differing 
strongly in these respects from the Gadidz, supposed to be their 
nearest allies. In the Gadidz the tail very largely consists of dorsal 
and ventral rays symmetrically corresponding to one another, while 
the terminal portion of the tail, composed of ventral rays which have 
become terminal, is very small. In the Pleuronectide very nearly 
the whole of the tail is formed of the ventral rays corresponding to the 
upturned end of the notochord. 

Moreover, if’ we examine the diagnostic characters of other 
families of fishes, we find that the most salient among them are by no 
means obviously adaptive. We have no evidence that the mode of 
swimming of the Gadidz is such that three dorsal fins and two anal 
are necessary to its due performance. The adipose fin characteristic 
of the Salmonide appears to have no function at all. The 
Scombride are distinguished by minute posterior dorsal and ventral 
fins, which are not known to have any function. When we 
ascend to still higher divisions, the dominion of adaptation is by no 
means complete. For instance, we cannot say that there are 
differences in mode of life between Teleostei and Elasmobranchii 
which exactly correspond to their striking differences of structure. 
It may be said that the lungs of the amphibian are adapted to breathe 
air, the gills of the fish to aquatic respiration, but who shall say that 
the branchial apparatus of the Teleostei is adapted to a different 
kind of respiration from that which the branchial apparatus of the 
Elasmobranchii performs ? 

I cannot now discuss the limits of adaptation in the main 
divisions of the animal kingdom. I will content myself with 
suggesting that, although it is difficult to find anything in the 
characteristics of birds which is not a modification of the reptilian 
organisation specially adapting it to aérial life, still it is generally 
held that the birds correspond only to a subordinate division of the 
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Reptilia, and that the other divisions of that class are not separated 
from one another by adaptive characters only. The facts I have 
given do in my opinion tend to confirm most strongly the conclusion 
that an explanation of adaptation is not an explanation of the 
structural relations of species, genera, or even higher divisions. I 
hold that Romanes’ view, that indifferent or non-adaptive characters 
have been eliminated by natural selection in the differentiation of the 
higher divisions, is not a full expression of the truth. I think, how- 
ever, that the discontinuity of species is sufficiently explained by the 
view of Romanes and others concerning the effects of the isolation 
of strains or races, whether by geographical, environmental, or 
physiological barriers to interbreeding. In my opinion, therefore, 
discontinuity in variation is not necessary, as Bateson main- 
tains, to explain the discontinuity of species. However gradual 
may have been the process of modification by which two allied 
species have been derived from a common ancestral species, the 
existing discontinuity is a necessary consequence of the divergence 
of the two lines of modification, provided that no intermixture 
of the variations in the two lines has taken place. At the 
same time, I consider that the investigation of the modes in 
which variations actually do take place is of the highest importance, 
and that Bateson’s contribution to this investigation is of very great 
value. The only general view, as it seems to me, which can be held 
concerning the structural diversity of the animal kingdom is to regard 
it as the resultant of two more or less opposing general tendencies. 
On the one hand, there is universal evidence of a tendency to 
definite variation, or growth in different directions, leading to mani-— 
fold variety of regular definite symmetrical forms. This tendency can 
only be regarded as internal to the organism, as connected with the 
tendency to growth and multiplication inherent in organic units. On 
the other hand, there is the moulding, limiting, constructing action of 
the external forces of the environment resulting in more or less 
complete adaptation. Whatever be the process of adaptation, 
whether Darwinian selection or Lamarckian modification, adaptive 
structural combinations are mechanisms, each working with a parti- 
cular result which is important to the feeding, living, and breeding of 
the organism. Whatever the causes of non-adaptive variation, the 
resulting structural features are the regular ‘‘ geometrical” forms and 
characters which the multitude of different organic forms present in 
such marvellous diversity. No one who, like Weismann, ignores 
everything except adaptation, or who, like Bateson, regards the study 
of adaptation as barren and profitless, can hope to produce a consistent 
and comprehensive theory of organic evolution. 


Plymouth, J. T. CunnincHam. 





Il. 


Forms of Mountains. 


HE origin of mountains has been so fully discussed by different 
writers that a paper treating of mountain-forms might be con- 
sidered unnecessary; but in these days, when an intelligent apprecia- 
tion of the leading features of our earth’s crust is an essential part of 
a liberal education, a few notes upon the outlines of mountains and 
of our British hills may be welcome to readers of NaTuRAL SCIENCE. 

Taking from the shelves of a library Jukes’s ‘ Manual of 
Geology,” in that battered, dog’s-eared, and dirty condition which is 
the highest tribute to the value of a book, we find hills classified as 
(i.) hills of accumulation, (ii.) hills of upheaval, and (iii.) hills of circum- 
denudation, though it is explained that the second and third classes 
cannot exist alone, as upheaval is necessary for the elevation of the 
block from which the hills are subsequently carved, and all hills 
have undergone some denudation. Consequently we may confine our- 
selves to a consideration of (i.) and (iii.), and of these (i.) may be 
dismissed in a few words. 

The principal hills of accumulation are volcanoes, and an 
interesting account of their forms will be found in a paper by 
Professor J. Milne.t He brings forward evidence to show that many 
regular volcanoes have ‘‘ a form mainly due to the simple piling up of 
material,” and that they are not to be regarded ‘as cones which 
have been subsequently modified by a number of secondary causes.’ 
Consequently the surface presents a curvature similar to one 
exhibited by a pile of loose dirt ‘‘which would be produced by a 
simple logarithmic curve revolving about an axis.” Of course, such 
a curve might be subsequently modified by denudation, as Professor 
Milne remarks, and since all our ancient British volcanoes have had 
their ancient surfaces entirely destroyed by the action of denudation, 
we need not dwell further upon this class of mountain, but proceed at 
once to consider the peculiar features of mountains of circum- 
denudation. 

Taking a broad view of the action of denuding agents, we may 
divide them into two classes, those which act in the dry way and in the 
wet way respectively. The first class is responsible for the main out- 
lines of mountains of frost-bound and desert regions; the second, for 


1 Geological Magazine, 1878, p. 337. 
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those of temperate regions, and accordingly for most of the mountain- 
forms of the globe; but under exceptional circumstances, and on a 
small scale, we find mountain-slopes existing in ordinary temperate 
regions which have been produced in the dry way. In arctic and 
high alpine regions the prevalent sculpturing agent is frost ; in deserts, 
changes in the temperature of the atmosphere working directly, or 
indirectly through the medium of winds; in temperate regions, rain 
and rivers. 

The familiar forms of mountains in temperate regions are fully 
accounted for by G. K. Gilbert in his work on “ The Geology of the 
Henry Mountains”; it is there shown that stream-denudation tends 
to produce curves which become steeper and steeper as one ascends 
from sea-level towards the highest part of a country, so that if a 
country were elevated by a symmetrical uplift, which would give the 
land a convex curve, that curve would be gradually replaced by two 
concave curves of stream-erosion, having the form indicated above, 
and meeting at the main watershed. These curves of stream-erosion 
are the curves which bound hills and mountains in temperate regions, 
after stream-denudation has been in operation for a sufficiently lengthy 
period. They may be seen to perfection in any hilly district in 
Britain. It would be difficult to find a better example than the 
rocky peak of Bowfell, on the outer edge of the Scawfell group. From 
every side the two curves may be discerned, though they are best 
seen when looking southwards from the Borrowdale valley, or north- 
wards from Eskdale. Great Gable, as seen from the foot of Wast- 
water, also exhibits these curves, and they are repeated below in the 
slopes of the nearer fells. In Mrs. Lynn Linton’s book on the Lake 
Country, the engravings of W. J. Linton draw forcible attention to 
them ; special mention may be made of the view from the top of 
Helvellyn looking over Striding Edge (facing p. 149), and the beautiful 
outline of Gimmer Crag on the Langdale Pikes (p. 170) “ as it rises 
in one unbroken up-springing line from the dale to its height of over 
2,000 ft.” But it is needless to cite further examples: the curve of 
stream-erosion is the dominant curve among the hills of our island. 

The details of form of hills carved by stream-erosion depend to 
a large extent on the alternation of soft and hard rocks, and the 
inclination of the planes of stratification ; but in hills carved out of 
homogeneous rock, the character of their outlines is independent of the 
nature of the rock, though the slopes of the curves of stream-erosion 
vary. As an illustration of this, the remarkable hills standing west 
of the great escarpment of the Pennine Chain in Cumberland may be 
mentioned. Two of these, Dufton Pike and Murton Pike, show the 
curves of erosion fairly well, though in both cases they are somewhat 
masked owing to the existence of soil on the hill-slopes: these hills 
are quite similar in outline, though Murton Pike is formed of soft 
clay-slate, and Dufton Pike of hard rhyolite. The similarity of pro- 
portion and outline is determined by the trend of the bounding valleys, 
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which, in the case of each hill, coincide with fault-planes. Again and 
again, among the Lake District fells, hills may be seen which have 
been carved by stream-erosion out of blocks of rock, whose size is 
determined by planes ‘of weakness of varying character. Some of 
these planes are faults, often converted into mineral veins, others 
master-joints, and others, again, dykes formed of material more easily 
eroded than the surrounding rocks. Mickledore is an example of the 
last. Clifton Ward: announced some years ago that it owed its 
existence to a dyke: if that dyke had not been intruded along the 
line of Mickledore, Scawfell Pike and Scawfell would have formed 
one hill, and the great cliff of Scawfell, which has become the favourite 
climbing-ground of an increasing number of cragsmen, would have 
had no existence. In some cases we see this process of fission com- 
mencing. On the north-west side of the Gables the stream which 
forms the head-waters of the river Liza, occupying Ennerdale, runs 
along a line of fault; and on the south-east side the stream down 
Aaron Slack runs into Sty Head Tarn along the same line of fracture. 
The col along this line, separating Great Gable from Green Gable, 
is still only a few score feet beneath the lower summit. In course of 
time it will be lowered until the two Gables form fells separated by a 
deep gash, like Mickledore. 

Turning now to the consideration of mountains formed ‘in the 
dry way,” we may regard as typical examples the mountains of 
Greenland, the peculiarities of which have been described and 
explained by A. Kornerup.?_ Frost is the important agent at work 
here, and the curve of stream-erosion is consequently absent. The 
curved outlines of our lovely hills are replaced by monotonous 
straight contours. (see plate vii. of Kornerup’s Paper). These 
contours are due to the frost working along the dominant joint-planes, 
and consequently the outlines of the mountains depend on the 
directions of the joints. It is true that among bedded rocks of 
unequal hardness, dip-slopes and escarpments occur, but even here 
the lines are straight and not curved, and when prominent planes of 
stratification are absent, as among the gneissose rocks, the ‘‘house- 
roof” type of mountain results from the action of denudation. 
cirque-like valleys (Grydedal) do occur, but they are produced by 
the action of frost on a system of curved joints. 

In Switzerland, many of the mountain faces show a similar 
straight outline (it is well displayed on the cliffs of the Matterhorn), 
indicating the efficacy of frost above the snow-line in determining 
mountain contours ; but one may frequently notice what seems to be 
the “ghost” of a stream-erosion curve, possibly pointing to the forma- 
tion of some of the depréssions between the higher mountains at a 
period before the occupation of the area by snow and ice, though 
subsequent frost-action has nearly destroyed them. 

Among the hills of desert regions, so far as one can gather 


2 “« Meddelelser om Grénland,"’ part ii., section vi. 
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from descriptions, the straight outline is also a characteristic feature, 
as we should expect, for there the blocks of rock would be split off 
along joints as they are in the domains of the frost-king. 

In our own country, though the curve of stream-erosion is the 
dominant feature, the results of denudation “in the dry way” are 
easily found, though usually on a small scale. The best illustration 
is furnished by the terraced hills of the Ingleborough district of 
Yorkshire, capped with Millstone Grit, beneath which are a few 
hundred feet of Yoredale rocks, while their bases are composed of 
Mountain Limestone. The Millstone Grit capping the tops of the 
highest hills is too porous and too thin to allow important streams to 
course over its surface, while the drainage of the Limestone region is 
mainly subterranean. The consequence is that the Millstone Grit 
and Limestone “scars” have the straight outlines due to the action of 
frost, which may be well contrasted with the curves of stream- 
erosion of the slopes of Yoredale rocks, down which numbers of 
rills flow. 

Again, in districts where the stratification is not an important 
factor in determining the outlines of the hills, excellent examples of 
the work of frost may be seen ona small scale. Many of the cliff- 
faces of Cambria and Cumbria owe their straight faces to the effects 
of frost on the joint-planes, and here and there we find a “ pocket- 
edition” of a frost-formed hill, which differs but in size from its more 
imposing fellows in Alpine regions. From out the hard, regularly- 
jointed volcanic rocks of the Borrowdale series of Cumbria has been 
carved the Napes Needle of Great Gable, of which a good illustration 
is given in Haskett Smith’s “‘ Climbing in the British Isles,” part i., 
p. 95. This may well be compared with the Aiguilles of Chamouni 
as regards form, though its size is insignificant. 

To flowing water, then, we owe the sweeping curves of our 
beloved hills which, seen afar off on some sunny day, harmonise so 
well with the quiet grace of a pastoral foreground; but it is to the 
frost that those forms are due which appear to most advantage when 
seen fitfully through the changeful mists— 

“* That marvellous array 
Of temple, palace, citadel, and huge 


Fantastic pomp of structure without name, 
In fleecy folds voluminous enwrapp'd.” 


J. E. Marr. 





II. 


The Structure and Habits of Archzopteryx. 


V.—ANSWERS TO CrITICs. 


ANY and various arguments have been urged against my view as 

to the homology of the digits of the wing of an ordinary bird, as 

well as against my interpretation of the photograph of Archeopteryx and 

other contentions contained in an article on the sources of error 
(Nat. Sct., vol. iii., p. 275). 

I will take the most frivolous first, and this is undoubtedly contained 
in a letter signed “‘A.S.W.” Though the text of the German edition of 
Zittel’s ‘* Palzontologie ” is perfectly clear and definite, and describes 
the fore-limb precisely as it figures it, he nevertheless suggests that 
it was so figured merely through an almost impossible accident to the 
block. I do not suppose anybody who has looked at that edition will 
for one moment hesitate to pronounce A. S. W.’s suggestion to be 
pure nonsense, and I should not have deigned to reply to it had not 
the letter contained a suggestion of unfairness on my part. It is mot 
obvious, as A. S. W. states, that the omission of the digit in the figure 
‘* was an accident, and not intentional.” It is obvious that the digit 
was omitted in both text and figure intentionally, and that Professor 
Zittel fully meant what he said, for he argues as to what those three 
digits were, and draws conclusions as to the relation of Archaopteryx 
to other animals. Let him who doubts it read p. 822 of the third 
volume of the book in question for himself and his doubt will vanish. 
The real omission was not so much omission of a digit as the omission 
of a note to the effect that Owen’s figure had been altered. The 
omission to note such alterations is a very common one, and | 
attached no blame to it. I merely asked if it was right. Since no 
one has answered me, I may now say that I think the custom is most 
objectionable, and leads, or may lead, to serious error and, as in this 
case, to the attribution of an error to a person (Owen) who was not 
responsible for it. 

Mr. Pycraft has devoted quite a large space to some interesting 
observations on Opfisthocomus, but they appear to lend no support to 
his conclusions as to Arche@opteryx. He does not even attempt to 
show that the digits of Opisthocomus are any but III, IV, and V. 
Interesting as his communication is, it has absolutely no bearing on 
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the question of Archeopteryx, except in so far as it shows that so long 
as the digits are useful for climbing, the development of quills upon 
them is delayed ; and that points to a conclusion directly opposite to 
his views. He throughout “assumes” first one thing and then 
another which he knows to be in direct antagonism with my views. 
For instance, he “‘ assumes ” (vol. v., p. 352) that the recapitulation 
theory in its crudest form is true (!), that the ostrich is a suitable 
species to be taken as type of “ existing birds” in the matter of wing- 
structure (p. 354); that some such arrangement as that he has de- 
scribed from existing birds obtained in Archaeopteryx (p. 356). This 
last assumption might be all very well under other circumstances, but 
in an argument raised in refutation of the contrary view it is not easy 
to see what assumption could be less allowable. He assumes, with- 
out offering a jot of evidence for it, that in the matter of the wing 
Opisthocomus is ‘‘ primitive”” — therein begging the whole question 
(p. 359). On the same page he assumes that the common fowl is a 
“ more recently evolved form,” and after stating that it is “‘ probable 
that the peculiar habits of the nestling [Ofisthocomus] may be the 
survival of an order of things handed down from the very dawn of 
avian development,” he regards that as sufficient, and proceeds to 
argue as if what he had stated, without a scrap of evidence, to 
be probable, were in reality established fact. As to the powers of 
flight of Archaeopteryx, upon which (p. 359) he lays very great stress, 
he expresses an opinion, but gives no grounds which would justity 
our acceptance of it. He ignores the fact that the relative size of 
wing and of body in equally good fliers is very, different in the cases 
of large and of small birds respectively. 

Mr. Pycraft’s contention as to weak-jointedness of the phalanges 
of the wing-digits is merely due to his having overlooked the fact 
that resistance to torsional and not flexional stress was the point I 
referred to in a previous paper. He says, ‘‘ The phalanges of living 
birds seem to be scarcely, if at all, more firmly bound together than 
were those of Archaeopteryx” (p. 445). My argument had reference, 
not to the movement of one phalanx upon another in the same digit 
(1.¢., flexion), but to the movement of the metacarpal V on metacarpal 
IV, or of metacarpals III on II, if we adopt his own views. I need 
hardly urge that since III and II are free in Avcheopteryx, and what 
he regards as their equivalents are ankylosed and wholly immoveable 
relatively to each other in modern birds, his argument fails to affect 
my conclusion. As to the phalanges, using my own nomenclature, 
the extraordinary breadth and flatness of the first phalanx of IV in 
the plane of that of V, while they do not limit flexion, prevent their 
independent movement and give that torsional rigidity on which I 
insisted, while leaving unrestricted that flexional mobility upon which 
the young Opisthocomus depends in climbing. The joint, however, is 
stiffened very considerably in most birds (if not in all), but it is not a 
point with any direct bearing on the question under consideration. 
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Mr. Pycraft asks (p. 445), Where did my supposed but unseen 
digits IV and V articulate in Avcheopteryx? 1 have answered this 
already in the preceding pages of this article; but there is good 
reason for answering it again. The digits did exist, and their meta- 
carpals are conspicuous in the London specimen, and they articulated 
to that large rounded carpal bone which is shown at the distal end of 
the radius and ulna of the right wing in Fig. 2, p. 116. 

On p. 446 is a logical error of a type which is very widespread. 
“A very serious objection” to my theory is that the wing of 
Archeopteryx must have been highly specialised in two directions— 
‘“* modifications, too, which must have gone on hand in hand, a possi- 
bility which I can hardly imagine.” Now, though the limits of Mr. 
Pycraft’s powers of imagination may interfere with his comprehension 
of the works of Nature, they do not in the least interfere with Nature 
in the carrying out of her work. Bats, Pterodactyles, and Mr. 
Pycraft’s pet Opisthocomus are in various ways modified in two like 
directions. Nay! Even Mr. Pycraft has himself urged (on p. 359) 
that very double modification which he was unable, when writing 
p- 446, even to imagine. Space does not permit me to notice other 
points in his argument ; but I believe he will find every objection he 
has raised fully met and disposed of in the foregoing pages of this 
article. 

I may perhaps be permitted to congratulate Mr. Pycraft on 
having succeeded in opposing my views, on which I know he feels 
very strongly, without having once lapsed into that violence of 
language which I find it almost impossible to avoid. I hope that my 
frank criticism of his article may cause him no more pain than his 
own criticism of my views has caused me. 

Another critic, Mr. Virgil L. Leighton, in no. iii. of “ Tufts 
College Studies,” says (p. 71), ‘‘ That there is developed a fourth 
digit in the avian manus is beyond question [!], and the fact that this 
comes upon the ulnar side of the three permanent fingers is sufficient 
to invalidate the nomenclature III, IV, and V of Hurst.” The 
‘‘ plausibility ” of my view is, moreover, founded on ignorance, and 
‘‘no one without a theory to support would regard it [i.e., what I 
called os pisiforme in Nat. Sct., vol. iii., p. 279] other than a digit.” 
Mr. Leighton, of course, knows that greater men than myself regard 
the os pisiforme itself as the remnant of a digit ; but even if he did not, 
the alleged resemblance of it to a digit in a certain stage in the 
development of a certain bird (Steyna) would not in the least affect 
my conclusions. It is not difficult to name a few mammals in which 
things occur much more like digits beyond the normal five than the 
embryonic rudiment he refers to. (N.B.—Rudiment = beginning, 
germ, thing as yet undeveloped, “ Anlage.”) 

He further urges “the LAW of digital reduction advocated by 
Morse, by which in other groups digit I is first to disappear and 
then V.” To me it is astounding to find people who consider that 
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so-called “laws” are all-efficient and irrefragable, and that Natural 
Selection is a mere whim. Because the middle toe happens to be in 
the position to be of most use to a horse, we are forbidden by such 
people to believe that any but the middle toe can be of most use to a 
bird, and are requested to accept the dogma that the biggest digit in 
the manus of a horse is the homologue of the biggest in the manus of 
a bird. The utter worthlessness of such laws is apparent without 
even looking beyond the hind limb of the bird itself, where Nature 
has set at defiance this particular law. Mr. Leighton’s own paper 
confutes this absurd notion of the efficiency of these “laws,” and he 
contradicts himself most naively in these words: “It is the ulnar 
phalanges which must bear the stress of the wing; the fingers on the 
radial side, having but few small feathers, would be most likely to 
disappear.” (Op. cit., p. 73.) 

Only one really strong and rational objection to my views has 
come to my notice. It is a very strong one, and was urged in con- 
versation by Dr. Jaekel, of Berlin, and subsequently by Professor 
Dames. They urge the principle, well-known among palzontologists, 
that in all fossils we must expect the evidence of things below the 
surface to appear on the surface; that all the bones of a single 
specimen usually lie nearly in a single plane. The bones of 
Archaeopteryx in the Berlin specimen certainly do all lie almost in a 
single plane. There is, however, no evidence in that specimen of the 
existence of the supposed digits IV and V. What I formerly took 
for a shadow in the photograph is merely a yellow stain on the slab 
(but not without significance), and the slender digits I, II, and III are 
not crushed or distorted as if by underlying bones; the tibial quills, 
as I have called them, of the right leg do unmistakably show a dis- 
placement or distortion where they lie over the left knee; vertebral 
and ventral ribs lie in juxtaposition, and so even do the ribs of right 
and left sides. 

This is a really strong objection, and it is the only strong one 
that has come to my notice. Even this, however, not only ceases to 
be an objection, but actually comes to support my view when we 
enquire more closely into it. Many fossils are distorted much as 
they would be by enormous vertical pressure: they are flattened 
much as wax models of them would be by being put in a hydraulic 
press and squeezed. But Archaeopteryx is not so distorted. The skull 
is not flattened: its cavity was empty, and not either filled with 
matrix or abolished by the collapse of its walls. The left femur does 
not lie in the same plane as the right, but so inclined that its head is 
now deeply embedded in the slab, while that of the right lies well 
above the general surface of the slab. The digits do not lie all in 
one plane; in the right hand the second lies over the third, crossing 
it without displacement and without deformation. On the other hand, 
the first metacarpal lies Jower than the second, and not above it as it 
should in the natural position of the parts. The second metacarpal 
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and proximal phalanges lie, not in the same plane as the feathers, but 
well above that plane. Whatever flattening there might have been 
it could not have lifted the second digit well above the level of the 
proximal ends of the quills it was supposed to have supported. The 
bones of a dead bird, which has fallen on the bottom of a stream, or 
lake, or sea, will naturally fall to the level of the underlying deposit 
as fast as the decay of the soft parts allows them to do so. The 
weight of overlying deposits may even flatten out ribs and bring them 
all to one level. It may even crush the bones where they lie one 
over the other—I am not sure that this has not occurred in the 
left hand—but it has not, in this case, crushed the skull, or the 
phalanges of the third digit of the right hand, or the pelvis; and it 
has not brought the proximal ends of the two femoral bones into 
juxtaposition. Had it brought the digits IV and V to the same 
level as I, II, and III, we should have seen them, and these latter 
might well have been crushed by them; but the perfect preservation 
of these digits, even where they cross each other, and the fact that 
they do lie, especially the second, well above the level of the feather- 
surface, shows that there has been in this case little, if any, deforma. 
tion by pressure of overlying strata ; hence the absence of a trace of 
digits IV and V on the surface. If any such deformation had 
occurred it would have brought II and III to the level of the 
feather-surface. No matter, therefore, what pressure there may have 
been, the fact that those digits II and III lie now above that 
surface shows that they did originally lie above it, and not below it 
as all views except my own demand. 

May I ask in conclusion that “ Paddy from Cork,” whe says 
(p. 143) that the Romanes restoration in “‘ Darwin and After Darwin” 
‘is a copy of one by Shufeldt which appeared in the Century magazine 
some eight or ten years ago,” will turn to that magazine for January, 
1886, p. 355, and then inform us whether that is the sketch by 
Shufeldt to which he refers? If so, it is rather a libel on Shufeldt to 
call the Romanes figure a copy, for Shufeldt distinctly shows both 
primary and secondary quill-feathers, though most of the secondary 
ones are attached to the humerus (!), while in the Romanes figure 
the primaries are abolished altogether, and the secondaries are 
apparently all attached to the ulna. There are also various 
differences in head, trunk, tail, and feet. If this is not the figure to 
which “ Paddy” refers, if he will simply say so, I will endeavour to 
find the one he does refer to. 

C. HerBert Hurst. 


CorRECTION.—On p. 122, line 6, for “tibia,” read ‘‘ tibio-tarsus.” 

Postscript.—I have just seen an article by Mlle. Norsa in the Archives Italiennes 
de Biologie (1894), on the morphology of birds’ wings, in which she states that 
in all cases (i.e., the Common Fowl, Guinea-fowl, Turkey, Pheasant, Duck, Goose, 
and Pigeon) which she has investigated, there appears, during development, a 
transitory digit on the radial side.—C. H. H. 

March 6, 1895. 





IV. 
The Teeth of the Horse. 


NE of the most interesting of the recent additions to Sir William 
Flower’s instructive “‘ Index Collection” in the entrance hall of 

the Natural History Museum is a series of jaws of the horse 
prepared to show the salient features of the dentition at different 
ages. The series consists of seventeen preparations, ranging from 
jaws of a half-grown foetus to those of a very old horse of probably 
not less than thirty-five years. The skulls from which these speci- 
mens were prepared were collected and presented to the Museum by 
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Mr. Thos. Goodall, F.R.C.V.S., an enthusiastic veterinary surgeon, 
of Christchurch, Hampshire. 

The teeth of the right side of the head are exposed so as to 
show the whole of their outer surfaces; but are left im sit@ in the jaws, 
which are widely separated by a space. In this space the teeth of 
the left side are so placed as to present their grinding surfaces to the 
observer, the cheek teeth being in most cases shortened by the 
removal of a part of the root, so as to bring the grinding surfaces 
down to the level of the external face of the teeth of the right side. 
In those cases where the milk-molars have not been shed, the under- 
lying premolars of the left side are placed by the side of their corre- 
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sponding milk-molars so as to show the form of the functional end 
before cutting the gum. In these specimens, therefore, there are four 
rows of upright teeth between the jaws of the right side, the two 
middle rows being the teeth in use at the time, and the upper and 
lower rows the premolars which have not yet cut the gum, an arrange- 
ment clearly comprehended by a glance at the accompanying photo- 
graph of one of the preparations. 

In the case of the incisor and canine teeth of the left side another 
method of exposition has had to be adopted. The teeth, being 
curved, are set rising obliquely from the board so as to present their 
biting surfaces. Those permanent incisors which have not yet cut 
the gum are placed behind, #.¢., to the left of, the corresponding 
deciduous incisors in use at the time. 

All the teeth exhibited are lettered in a manner readily intelli- 
gible to those possessing but the slightest knowledge of odontology, 
and the labels, though large enough to be legible to the inquiring 
student, are so small as to be unobtrusive. The collection is, more- 
over, fortunate in having the case in which it is exhibited specially 
constructed for it, most museum exhibits having usually to accommo- 
date themselves to show-cases of stereotyped pattern and size. 

“The periodical changes to which the teeth of the horse are 
subject, afford reliable indications of age, second only in value to 
positive evidence of the date of the animal’s birth. The ages of 
cattle, sheep and swine are to be judged with accuracy only during 
the period occupied by the cutting of the temporary teeth and their 
replacement by those of the permanent set, but the peculiar confor- 
mation of the teeth of the horse enables the expert to form an opinion 
of the animal’s age long after the completion of the permanent denti- 
tion.” (Brown, Journ. Roy. Agric. Soc., 1881.) The specimens 
exhibited in the Natural History Museum not only show the age at 
which each tooth is formed and when it cuts the gum, but they also 
show those changes which the crowns of the permanent teeth 
undergo with advancing age, upon which the practical horseman 
relies in his determination of the age, when the date of birth is either 
not forthcoming or is considered untrustworthy. 

The horse possesses that number of teeth which may be con- 
sidered normal for Mammalia, and these teeth are divided into groups 
according to their form, position, and other characters ; namely, three 
incisors, one canine, four premolars, and three molars on each side of 
each jaw—forty-four teeth in all. 

The cheek teeth (molars and premolars) are set in close contact, 
as are also the incisors; but between the canine and the first pre- 
molar there is a broad gap (diastema), in which the “ bit” of the 
driving gear of the horse is placed. This diastema, however, appears 
comparatively late in development; for at five months before birth 
the first deciduous molar (dm 2, the first premolar having no 
predecessor) is in close proximity to the second deciduous incisor, the 
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third deciduous incisor and canine not yet having appeared. At 
birth these teeth are separated by an interval of an inch and a half, 
and the diastema attains its full width of three to four inches in 
between one and two years. 

With this late development of the facial parts of the skull is 
connected the relation of the last-formed cheek tooth to the orbit. 
In a half-grown foetus, a vertical plane through the anterior margin of 
the orbit passes between the last two deciduous molars; at birth it 
passes between the last deciduous molar and the first molar, at one 
year between the first and second molars, at two to three years 
between the second and third molars, and at fifteen years or so 
behind the last molar. Each of the last four upper cheek teeth thus 
begins to develop under the orbit, but, as it increases in size, is 
gradually brought more and more forward by the lengthening of the 
maxillary bone. 

The first and second deciduous incisors and the three deciduous 
molars appear to cut the gum together, shortly after birth; but the 
third deciduous incisor is backward, and only makes its appearance 
above the gum at eight or nine months. All the milk teeth are thus 
in use before the end of the first year. At five years all the milk teeth 
have been shed, the permanent teeth are in position, and the horse is 
said to have a “ full mouth.” The dates mentioned in these, and in the 
subjoined remarks, are naturally only approximate, since much depends 
on the breed and physique of the horse, the character of the food, and the 
fact that the upper teeth usually cut the gum a little before the lower, 

The incisor teeth are known to veterinarians by special names : 
those nearest the middle line are called the “‘ centrals” or “‘ pincers” ; 
those lying on the outer sides of the centrals are the “ intermediates ” ; 
while the third incisors of comparative anatomy are called the 
“corners.” The anterior (labial) edges of these teeth are disposed in 
a curve, which, up to the age of five years, is nearly semicircular, but 
which later in life becomes gradually flattened out, the lower centrals 
and intermediates being in a straight line at twelve years. Each 
incisor tooth is slightly curved, the concavity being directed towards 
the mouth, and it tapers uniformly from crown to root. That surface 
of the tooth which is continually wearing away by constant friction 
with food material and with the opposing tooth, is called the “ table.” 
The table of a young incisor bears a central depression or cavity, 
called the external dental cavity or “ infundibulum ” (i., Fig. J.) ; this 
is usually filled with blackened food-stuft and constitutes the “mark” 
of the tooth. The enamel of such a tooth is disposed in two layers: 
one, the “ central enamel,” lining the infundibulum; and the other, the 
“peripheral enamel ” surrounding the dentine. Before the tooth cuts 
the gum the two layers of enamel are continuous at the margin of the 
infundibulum, and it is only when the tooth bites with its opponent in 
the other jaw that this rim of enamel becomes eroded and the dentine 


exposed. The external layer of enamel, more especially the embedded 
T2 
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portion of it, is invested with cement; and, shortly before cutting the 
gum, the inner layer of enamel belonging to the infundibulum becomes 
lined with a layer of cement, the thickness of which is subject to 
considerable individual variation. The infundibulum is conical in 
form, the apex being directed towards the root-end of the tooth; and, 
since the area of the section of the infundibulum is greatest towards 
the biting end of the tooth, one may roughly conclude that the 
smaller the size of the mark the greater is the age of the tooth. 

The central permanent incisors cut the gum before the second or 
intermediate, and the second before the third or corner incisors; and, 
since these teeth wear away at approximately the same rate, the 
mark disappears in the same order, first on the centrals and last on 
the corners. The mark is lost in the central lower incisors between 
five and six years, in the intermediates between six and seven, and in 
the corner teeth between seven and eight years; but, since the dis- 
appearance of the marks depends so much on the nature of the food 
and on the amount of cement lining the infundibulum, the modern 
tendency is to place less reliance than formerly on this character 
when estimating the age of a horse. Owing to the greater depth of 
the infundibula in the upper incisors than in the lower, the marks 
are retained for a longer period; they are obliterated between eight 
and twelve years of age, but with less regularity than in the lower 
jaw. After the blackened mark has disappeared, the table still 
exhibits an area of cement surrounded by the central enamel. This 
usually disappears in the lower incisors at twelve or thirteen years, 
but the central enamel may sometimes still be seen at twenty or even 
later. After the central enamel has disappeared, the table exhibits 
only a ring of primary dentine, bounded externally by the peripheral 
enamel, and surrounding a central area of secondary dentine of 
darker and yellower tint. This is known as the dentinal star, and is 
formed by the filling up of the pulp-cavity by secondary dentine. 
The dentinal star begins to appear at eight years in the central 
and intermediate lower incisors, in front of the ring of central 
enamel. 

In a recently cut incisor the exposed crown is broader trans- 
versely, but towards the middle and root end the section is longer in 
the antero-posterior direction, so that the age of the horse may be 
roughly determined by the position of the long diameter of the table. 
In the lower central and intermediate teeth the tables are oval, with 
the long diameter transverse, until fourteen years, when they become 
triangular; and at nineteen years the longer diameter of the table is 
parallel to the length of the head. 

The lower corner tooth is very often a “shell tooth,” the 
posterior border being entirely absent, so that the infundibulum is 
widely open behind. 

The incisors of the horse, like the cheek teeth, are remarkable 
for their great length of crown, and as the teeth gradually emerge 
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from the gums in consequence of continual wear, the length is 
increased, not by development of dentine and enamel, but by the 
addition to the root of large quantities of cement; the root of a very 
old tooth, in fact, is composed almost entirely of cement. As age 
advances the teeth project more and more forwards, so as even to 
project between the lips, and the upper tend to bite in front of the 
lower; the teeth also tend to become more horizontal in position, 
more especially in the lower jaw, and these facts are not lost sight of 
when judging the age of an old horse. 

In a young horse the roots of the incisors are very close together 
and the alveoli are continuous; but as the teeth get shorter with 
increasing age, the roots separate while the crowns remain in contact ; 
and this divergence of roots may usually be detected in a living horse 
of considerable age by the presence of interdental spaces at the edge 
of the gum. 

A shallow groove running longitudinally along the outer surface 
of the upper corner incisor has been employed with satisfactory 
results by Galvayne for determining the age of the horse after the 
obliteration of the marks in the lower incisors. This groove is of 
limited length, and, in a middle-aged horse, does not extend to either 
extremity of the tooth. It is developed on the embedded portion of 
the crown, and, as the tooth very gradually emerges from its socket, 
the lower end of the groove is the first to become exposed. This occurs 
at about ten years ofage. At sixteen years the groove extends halfway 
down the exposed face of the tooth, and reaches the lower edge at 
twenty-one years: that is to say, that part of the tooth which is 
visible at ten years has been completely worn away in eleven years. 
The upper extremity of the groove now issues from the gum, and the 
groove gets shorter and shorter, until at thirty years it simply forms a 
notch on the outer border of the table, and the exposed portion of the 
external face of the tooth is once more nearly smooth. 

The start which the first permanent incisor has over the 
second, and the second over the third, is maintained throughout life, 
and since the teeth wear out in the order in which they were developed, 
the first incisor in an old skull is shorter than the second, and the 
second than the third, although in youth the order of length is the 
reverse of this. 

The deciduous incisors (Fig. K.) are much smaller than the per- 
manent, and exhibit a marked constriction or neck between the crown 
and root. The crown is of a milk-white colour and is quite smooth on 
its anterior surface, whereas that of the permanent tooth is less white 
in colour and is marked on its front surface by a shallow longitudinal 
gutter. The infundibulum is shallow and the root is gradually ab- 
sorbed as the permanent tooth forms behind it. The first and second 
deciduous incisors begin to calcify' at five or six months before birth, 


1 The origin of a tooth is here considered to date from the commencement of 
calcification, and not from the formation of the dental capsule and other soft parts. 
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TEETH oF Horse (two-thirds natural size). 


Right, upper, fourth premolar of nine-year-old horse. View of table. 
External view of same tooth. x 
Right, upper, third premolar of colt (twenty months) before cutting the gum. End view. 
Right, lower, third, deciduous molar of same colt. Side view. 
Right, lower, third premolar of eighteen-year-old horse. 
Right, lower, fourth premolar of nine-year-old horse. View of table. 
External view of same tooth. 
Upper, central incisor of six-year-old mare. Anterior view. 
Posterior view of same tooth. 
Upper, central, deciduous incisor of filly (eight months). Anterior view. 
Lower right canine of nine-year-old horse. 
. Lower canine of fourteen-year-old mare. 
Lower deciduous canine of colt at birth. 
Upper first premolar of fourteen-year-old mare. 
.4., anterior infundibulum ; p.4., posterior infundibulum ; a.p., accessory, internal pillar. 
peripheral enamel; c.¢., central enamel; d, dentine; cr, crown; ¢, root; #, neck; 
t., infundibulum. 
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and the third at one month before birth. The first or central is cut 
a few days after birth, the second at six weeks, and the third at eight 
or nine months. The first is shed at two and a half years, the second 
a year later, and the third at four and a half years. About five months 
before birth, the first and second deciduous incisors point vertically 
up and down like the three deciduous molars, but at birth they show 
marked indications of that forward slope so characteristic of the 
incisors of the horse. The permanent incisors cut the gum a few 
weeks after the loss of their respective milk predecessors, and sub- 
serve the requirements of the animal till death. 

The canine teeth in the male, called tusks or tushes, have the form 
of curved cylinders, tapering off to a blunt biting edge (Fig. L.). The 
lower are larger than the upper, are less sharply curved, and develop 
earlier. The crown of the lower canine is situated so far in front of 
that of the upper that the two teeth do not bite with one another. 
The canines very rarely cut the gum in the female, but not 
infrequently they may be felt under the gum, especially in the lower 
jaw. They are usually of small size (Fig. M.), and are very 
irregular in shape, as are most teeth that are absorbed without 
eruption; but the characteristic tooth tissues, enamel, dentine, and 
cement are present, and are disposed in the same manner as in 
the canines of the male. Calcification of the permanent canines 
begins at about two years, and eruption usually takes place, in the 
male, at four-and-a-half to five years, although in some cases the 
canines are cut at three years, and in others they only appear at six. 
The eruption of the canines is thus of less value for the determination 
of age than was formerly supposed. 

The deciduous canines (Fig. N.) are straight, blunt, very slender, 
and about half an inch in length and are of equal size in the two sexes. 
They begin to calcify about a fortnight before birth, and are absorbed 
at three to four years, without ever cutting the gum. They are 
developed in the lower jaw, not behind the corner milk incisors (di 3), 
but to the inner side of those teeth. In the upper jaw they are lodged 
in the conspicuous suture between the maxilla and premaxilla. For 
some inscrutable reason, veterinarians are agreed in insisting on the 
non-homology of these “ splinters of bone,” as they term them, with 
the milk canines; but a microscopic examination demonstrates the 
presence of dentine and cement, and a thin cap of enamel at the 
anterior extremity, and the dissection of a large number of specimens 
cannot fail to convince the comparative anatomist of the true value of 
these rudiments. 

The first premolar is not constant in its occurrence, and is almost 
always small and irregular in shape (Fig. O.). It occurs more 
frequently in the upper jaw, and rarely in both jaws simultaneously. 
It is not preceded by a milk tooth, and, although it appears with 
the deciduous molars of the remaining three premolars, and is in 
most cases dislodged when the first deciduous molar (dm 2) is 
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shed, yet it not infrequently remains to coéxist for many years 
with the other three premolars, more especially if it is situated 
so far forward in the jaw as to be unaffected by the eruption of 
the second premolar. The first premolar is so variable in its occur- 
rence that it is not considered as a normal tooth by veterinarians, 
but is regarded as a supernumerary premolar, and goes by the 
name of the “ wolf-tooth.” Modern investigation tends to show that 
the alveolus and dental follicle of the first premolar are developed 
in all cases at some five or six months before birth, and larger in the 
upper jaw than in the lower; but that in some cases the alveolus 
closes without ever containing a calcified tooth, while in others the 
tooth is absorbed without cutting the gum. On account of the wide- 
spread belief that these wolf-teeth exert, in some mysterious way, an 
injurious influence on the eyesight of the horse, they are often forcibly 
removed at the instigation of the owner ; but, as the roots are short 
and single, and as the teeth are of little service for mastication on 
account of their small size, no great harm is done by this blind 
adherence to a superstitious custom. 

The cheek teeth (second, third, and fourth premolars and the three 
molars) are massive, and remarkable for their great length of crown, 
the bulk of which is embedded in the alveolus in the young animal, 
but which is gradually pushed outwards as the table or grinding 
surface is worn away. The lower cheek teeth are provided with 
two roots, and the upper with three. The roots begin to form at four 
or five years, but indications of their development may be seen shortly 
after the tooth cuts the gum. They continue to grow in length until 
they close at twelve or thirteen years, after which no more enamel 
and dentine are formed, but the roots become coated with a gradually 
increasing layer of cement (Fig. E.). The parts of the crowns above 
the gum are in very intimate contact with one another, and appear to 
form a single solid block ; but exposure of the embedded portions of 
the teeth shows that the roots of the different teeth diverge to a con- 
siderable extent. The cheek teeth of the right and left sides are more 
widely separated in the upper jaw than in the lower, and, instead of 
biting with their opponents by level surfaces, meet them obliquely, 
the internal border of the lower teeth being higher than the external, 
while the reverse is the case in the upper jaw. 

The cheek teeth are prismatic in form, and the last molar is 
distinctly curved. The external face of the second upper premolar is 
marked by three shallow vertical grooves and two intermediary ridges, 
while that of the remaining upper cheek teeth is traversed by two 
grooves separated by a ridge. The internal face of the upper cheek 
teeth is marked by a very prominent ridge, the accessory column or 
pillar of the tooth (a.f., Fig. A.). The sides of the lower teeth are 
also marked by ridges and grooves, but not to the same extent as in 
the upper teeth. The second premolar tooth is triangular in section, 
but the remaining teeth are rectangular in section, and are remark- 
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ably similar in character, the molars being practically indistinguish- 
able from the premolars. 

There are two infundibula, one anterior and one posterior, 
running vertically through the whole length of the crown of the cheek 
teeth; but in the lower jaw the infundibula are, until filled with 
cement, cleft for their whole length down the internal face of the tooth. 
In the upper teeth, five main divisions of the pulp-cavity can be 
distinguished, four of these being disposed symmetrically with regard 
to the two infundibula, while the fifth is an outgrowth from the antero- 
internal division and belongs to the accessory internal pillar of the 
tooth. Inthe lower teeth there are two main divisions of the pulp- 
cavity, and three (or four) minor divisions belonging to the two 
duplicated columns on the internal or lingual surface of the teeth. 
Since the pattern of the worn tooth is determined by the disposition 
of the dentine and enamel about the cement-filled infundibula and 
the divisions of the pulp-cavity occupied by secondary dentine, the 
tables of the teeth are very elaborate; and, by the inequality in the 
wear of the three constituents, enamel, dentine, and cement, a very 
efficient grinding surface is preserved. On the table of one of the 
upper teeth, three closed sinuous bands of enamel stand out in relief 
by virtue of their superior hardness. One ridge, large and irregular 
in form, and called the “ peripheral enamel,” encloses all five divisions 
of the pulp-cavity (which, on the table, are always closed by 
secondary dentine); and two, smaller and of crescentic shape, line 
the cement-filled infundibula, and are known as the “ central enamel” 
of the tooth (Fig. A.). The dentine of the tooth is disposed inside the 
larger enamel zone and around the enamel crescents, whereas the 
cement only occurs in the infundibula and on the periphery of the 
outer enamel band. In the lower teeth, since the infundibula are open 
on their internal edge, the central and peripheral ridges of enamel on 
the tables are continuous (Fig. F.), and the cement filling the infundi- 
bula is continuous with the peripheral cement. The enamel band is 
thus even more tortuous than in the upper teeth, but, as in the latter, 
the dentine is everywhere separated from the cement byenamel. As 
in the case of the incisor teeth, the infundibula are at first open at 
the root end of the tooth (Fig. C.), and only close when the tooth 
cuts the gum, the cavities being by that time nearly filled with the 
later developed cement. 

There is hardly any difference in pattern or size between the last 
premolar and the first molar in a middle-aged animal; but in 
advanced life the disparity in the ages of these teeth, visible between 
four and five years, becomes once more apparent, the molar wearing 
down more than the premolar, and, consequently, becoming less 
deeply rooted in the jaw. This applies, however, chiefly to the upper 
jaw, since the teeth wear more evenly in the lower jaw. 

The pattern of the deciduous molars is nearly the same as that of 
the premolars, but is slightly simpler. The crowns of these teeth do 





258 NATURAL SCIENCE. APRIL, 1895. 


not grow to any great length (Fig. D.), and the roots are formed very 
early, beginning even three months before birth. Calcification of the 
deciduous molars commences at about five and a half months before 
birth, and their eruption occurs a few days after birth. The first two 
deciduous molars (dm 2 and 3) are shed at two years and a half, the 
third (dm 4) a year later. The premolars cut the gum a few weeks 
after the shedding of their respective milk predecessors, and are 
retained for life. The first true molar cuts the gum at about ten 
months after birth, the second between twenty months and two years, 
and the third, which only begins to calcify at two years, is cut at 
three years and three-quarters. 


The following table, based largely on the classical observations 
of Girard, Mayhew, and Lecellier, as corrected by the more modern 
authorities, Brown, Goubaux and Barrier, Chauveau, and others, is 
here appended, with a view to showing at a glance the average 
dates at which the calcification, eruption, and shedding of the various 
teeth take place. 

TEETH. CALCIFICATION. 


ERvupPTION. SHEDDING. 


dit 
di2 
di 3 
it 
i2 
i3 
dc 


c 


pmt 


dm 2 
dm 3 
dm 4 
pm2 
pm 3 
pm 4 
mI 
m 2 
m 3 


6 months before birth 
5 months before birth 
1 month before birth 
? I year 

14 years 

3 years 

2 weeks before birth 


? 2 years 


4 months before birth 


54 months before birth 
54 months before birth 
54 months before birth 
1 year 

I year 

20 months. 

2 weeks before birth 

4 months 

2 years 


A few days atter birth 

6 weeks 

8 months 

24 years 

34 years 

44 years 

Absorbed without eruption 

5 years 
(Eruption rarely oc- 

curs in the female.) 

\ 3 months 


(Frequently absorbed 
without eruption.) 

A few days after birth 
A few days after birth 
A few days after birth 
24 years 

24 years 

3% years 

10 months 

22 months 


3? years 


2% years. 
34 years. 
44 years. 


3 to 4 years. 


24 years or later. 


24 years. 
2% years. 
34 years. 


W. G. RipEwoop. 





V. 


A Passage-at-Arms over the Amphipoda." 


FEW crustaceans have a gastronomic, and therefore a commer- 
cial, value. These are welcome to the eye, because they are 
familiar to the palate. Their distribution, both horizontal and 
bathymetric, may engage the thoughts of the purveyor, but the only 
part of their “‘ range” which appeals to the consumer is that which 
extends from the market-place to the dining-room. There is little desire 
evinced for any further information about them, or for any intimate 
acquaintance with the rest of the class. A cheerful ignorance is not 
uncommonly cherished in regard to almost everything that concerns 
crustaceans, as little being known of their size, structure, habits, 
numbers, and uses, as of the extraordinary variation prevailing within 
the limits of the class, and of the characters by which the strange 
diversities are for the most part wonderfully linked together. Even 
in scientific circles carcinology is often regarded with only a languid 
interest, a sort of half-discontented surprise that any persons should 
be found willing to immerse themselves in so uninviting a subject. 
With affairs in this posture, it must be matter for astonishment 
that at this very time two large and costly works should be published, 
not on crustaceans in general, but on a single subdivision of the class, 
a subdivision which is more or less coérdinate with about a score of 
others. They treat not of crabs, nor of lobsters, nor yet of prawns 
and shrimps, nor even of wood-lice or barnacles. They treat of 
animals which in a general way resemble shrimps more than wood- 
lice, but which, nevertheless, in certain respects, are nearer to wood- 
lice than to shrimps. They treat, in short, of the Amphipoda, a part 
of the animal world which people in general have never heard of, and 
of which they will usually be disposed to confess that they never wish 
to hear. Yet the Amphipoda are extremely numerous in genera, in 


1 The present article is principally concerned with the ‘‘Gammarini del 
Golfo di Napoli. Monografia di Antonio Della Valle. Con un Atlante di 61 
Tavole in Litografia. Herausgegeben von den Zoologischen Station zu Neapel. 
Berlin: Verlag von’R. Friedlander & Sohn, 1893. Ladenpreis 150 Mark.’ 4to 
volume of text, pp. xi., 948. Volume of plates, sixty-one double plates, with 52 
pages of explanation. Quinquennial subscribers to the series of monographs, in 
the “Fauna und Flora des Golfes von Neapel und der angrenzenden Meeres- 
Abschnitte, herausgegeben von der Zoologische Station zu Neapel,” obtain them at 
half the published price. 
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species, in individuals. They are to be found almost everywhere, in 
sand and seaweed, in well and pond, brook, river, and lake, high up 
on mountains, deep down in oceans. They serve several useful 
purposes in nature. They are rarely injurious in any way to man, and 
never malignant towards his person. They are easy to handle, to 
examine, to preserve. They can be promptly distinguished from all 
other crustaceans by their organs of sight and breathing. From lordly 
crab to lowly shrimp, all the crustaceans which in England we are 
accustomed to eat have moveable stalked eyes. The eyes of Amphi- 
poda are sessile. They usually have a pair. By exception they may 
have four eyes, three eyes, one eye, or none; but they never have 
them mounted on jointed stalks. In this respect they agree with the 
Cumacea and with the wood-lice and the rest of the Isopoda. But 
from these again they are completely distinguished by their breathing 
vessels of simple type attached to the appendages of the trunk. 
From the higher Crustacea in general and from the Cumacea they are 
further separated by a point of no little interest in comparative anatomy. 
There is no difficulty in observing that a lobster, for instance, has 
six pairs of jaws and five pairs of legs. But an Amphipod has four 
pairs of jaws and seven pairs of legs. The fact undoubtedly is that 
the two pairs of mouth-organs known as the second and third 
maxillipeds in the lobster are equivalent to the two pairs of claw-like 
feet known as the first and second gnathopods and attached to 
independent segments of the trunk in the Amphipoda. In the seven 
pairs of legs which the trunk of an Amphipod carries there is no 
commonplace uniformity, but each pair exhibits some more or less 
striking peculiarity of its own. Far from resembling a row of well- 
disciplined oars, these several pairs point in all sorts of directions, up 
and down, to front and rear, and to the sides. Hence, upon this 
hitherto nameless group of animals, some eighty years ago, Latreille 
imposed the name of Amphipoda, meaning “ begirt with legs.” As 
an amphitheatre is surrounded with radiating avenues between its 
tiers of seats, so have the legs of an Amphipod a manifold divergence, 
for the various purposes of grasping, crawling, climbing, tube- 
building, and maintaining the body’s equilibrium. Unfortunately, 
there is as yet no accepted or acceptable English equivalent for the 
scientific designation of this Order. 

Of the works above mentioned, one is being published at 
Christiania by Professor G. O. Sars. It aims at giving a fully 
detailed account of the Amphipoda of Norway. These, it may be 
said, are to a large extent the same as the Amphipoda of Great 
Britain, and, what is more, the account of them is written in excellent 
English. Can it be that the acute and learned author with prophetic 
eye foresees a time when a reasonable number of people in England 
will have been induced to care about Amphipoda, whether indigenous 
or exotic? No such faint and distant hope has influenced Professor 
Della Valle. Accordingly, he has composed his treatise on the 
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Amphipoda Gammaridea in his native Italian, a language which in 
this country is greatly admired and seldom read. But each of these 
works is so lavishly illustrated that its usefulness is in a large measure 
independent of the language in which it happens to be written. 
All but the blind, in short, may profit by the multitude of drawings, 
giving portraits in full, larger than life, and details still more 
highly magnified, of the various animals described. The coloured 
figures ought to convince even the most prejudiced that some of 
these little crustaceans, when alive, are charmingly arrayed. Whether 
in sober hues or bright ones, in plain or motley costume, they often 
exhibit a strangely interesting adaptation to the surroundings in 
which they are to be found. Some please the eye with their pearly 
delicacy of tinting. Some are resplendently striped or banded. 
Some are brilliant all over with rose or carmine. 

The work by Professor Sars, though far advanced, is still 
unfinished. It is not included within the scope of the present review, 
except for the purpose of pointing out a special and singular contrast 
which exists between it and Professor Della Valle’s kindred volumes. 

Science is helpless without classification. Classification is help- 
less without names. There was a time when authorities like Linnzus 
and Fabricius were content to arrange all the crustaceans they knew 
under Cancer, Oniscus, and Gammarus. Gammarus itself was a daring 
innovation. But now there are hundreds of genera, and, as for 
species, they multiply like aphides. On this subject there are 
naturally two currents of opinion. Those who, by diligence of minute 
research, distinguish one living form from another wish to have their 
discovery ticketed with an imperishable label. A new species is 
accordingly named. But those who follow the footsteps of the dis- 
coverer are often disposed to think his distinctions trivial and his 
names superfluous. They afford but little satisfaction to a naturalist 
who has specimens to arrange in a cabinet, the fauna of a district to 
catalogue, or some considerable group to describe in a monograph. 
Thus, while scientific energy is continually adding to the nomencla- 
ture of science, there is a continual longing to simplify and reduce it. 

Seeing, then, that from different standpoints writers have a 
natural bias towards different systems or principles of classification, 
there is little need for surprise that Sars should be found in favour 
of one system and Della Valle in favour of the other; but it is a 
remarkable coincidence that the two professors should at the same 
period have been treating the same subject, the same branch of it, 
and often identically the same details of it, from the two opposite 
points of view; especially as they have both, not without a great 
expenditure of money and time and labour, endeavoured in the most 
elaborate manner to introduce to the notice and favour of the public 
a group of animals about which, according to my own poor experience, 
the public at large, as I have already gently hinted, knows nothing 
and cares less, Professor Sars, as might have been expected from 
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his indefatigable industry and keen powers of observation, draws 
distinction after distinction, and creates a rather formidable number 
of genera and species. Professor Della Valle, besides particularly 
treating of the Gammaridea of the Gulf of Naples, undertakes to pass 
in review those that are recorded from every part of the world. This 
extensive enterprise inclines him not unnaturally to ignore distinctions 
that seem to him insignificant, and to simplify matters by cancelling 
all genera and species of which the claims appear to be at all doubtful 
and obscure. 

In a work belonging to the highly important series of ‘“‘ The 
Fauna and Flora of the Gulf of Naples,” in a work so attractively 
printed and illustrated, and possessing the merits which are con- 
spicuous in Professor Della Valle’s volumes, one is tempted to 
welcome with open arms his nobly ambitious experiment in classifi- 
catory revision. Only, one has to be sure that the revision is based 
on adequate knowledge, and that it has been carried out with some 
consistency of principle. For, if not, more harm than good will 
have been done, and a huge heap of synonyms will have been added 
to the already towering mass. 

Without further preface, then, I propose to discuss, as a 
characteristic example of Professor Della Valle’s methods, the genus 
Acanthozone, to which he has devoted sixteen quarto pages. Under 
this single name he compresses together, like birds in a game pie, no 
less than ten previously established genera. Acanthozone, meaning “a 
girdle of spines,” is a name highly appropriate to the porcupine-like 
amphipod for which Boeck, in 1870, invented it. Sir Richard Owen 
had already, in 1835, chosen for the same genus the name A canthosoma, 
of equivalent meaning, but preoccupied. The name of Boeck’s choice, 
accordingly, has superseded Owen’s. But now Della Valle intervenes, 
and includes under this name the Pleustes of Spence Bate, dating from 
1858, the Paramphithoé, instituted by Bruzelius in 1859, the Amphi- 
thopsis of Boeck, which belongs to 1860, and the Calliopius, so named 
by Lilljeborg in i865. If all these four are synonyms of Acantho- 
zone, each one of them has rights of priority over it, and the con- 
glomeration of species which Della Valle has assigned to Acanthozone 
must all be withdrawn from it, and referred to Pleustes, while each of 
them is henceforward for ever saddled with the wrongly-attributed 
name to swell its list of synonymy. From a bold attempt at simplifi- 
cation such a result is truly deplorable. It is strange that the 
Pavamphithoé of Bruzelius should not have sufficed for a beacon of 
warning, seeing that the nine species attributed to that genus by its 
author have since been distributed among half-a-dozen genera, amid 
which the original genus, from its vagueness, is an abiding source 
of confusion. It is a wandering star, of which the orbit is difficult 
to calculate. Probably its real rights, when acknowledged, will entitle 
it to take precedence of Mr. A. O. Walker’s recent A pherusa. 

From what may be thought an accidental error of judgment in 
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attributing to one generic name privileges belonging to the date of 
another, it is necessary to pass on to matters more essential. A genus, 
to have any validity, must be defined. It was, therefore, with no 
little curiosity that I turned to Professor Della Valle’s definitions to see 
how they would justify his amalgamating procedure. Clearly, defi- 
nitions may be constructed, like fishing nets, with meshes very large 
or very small. They may be extremely comprehensive or exceedingly 
restrictive. The characters which one man would think sufficient for 
a genus might scarcely satisfy another for a family, or, on the other 
hand, might content his neighbour for defining a species. While we 
know so little, and are for long likely to know so little, of phylogeny, 
the various groups remain a question of scientific convenience. But 
at least a definition ought to define, and it cannot do this without some 
approach to precision. Now Professor Della Valle’s definition opens 
in this wise :—‘‘ Body for the most part compressed (in Acanthozone 
incisa it is depressed), segmented regularly.—Back for the most part 
armed with spinous processes.” The parenthetical exception refers to 
the “Challenger ” Chosvoes incisus, one of the few Gammarids in which 
the body is dorso-ventrally flattened, instead of being compressed 
from side to side, as is usual, not in one genus alone, but in almost 
every genus of the Gammaridea. Moreover, in this same species the 
back is perfectly smooth. It would seem, therefore, a most incon- 
venient perversity to include it in a genus named from the spinous 
processes with which in the type the back is armed, but which are 
here only conspicuous by their absence. The next statement in the 
definition is that the anterior antennz have the lash very long, but 
this again is not true of Chosvoes incisus. Another ‘ Challenger ” 
species, Stenopleura atlantica, is reduced to the ranks of Acanthozone, 
although it also is guiltless of any dorsal armature, and although the 
side-plates, instead of being, as Della Valle’s definition requires, 
“of moderate size,” are conspicuously small. Anyone who will be at 
the pains to compare the detailed figures of this species with those 
of Acanthechinus tricarinatus in the Report on the ‘“ Challenger ” 
Amphipoda will, I think, admit that, if Della Valle has succeeded in 
his attempt to make a happy generic combination of these two, the 
time has indeed come when the lion may safely lie down with the 
lamb. To be sure, they both agree with the definition in having the 
“ gnathopods subchelate.” There are very few of the Gammaridea 
in which this is not so. The gnathopods, or two foremost pairs of 
legs, have in Stenopleura the penultimate joint or “hand” almond- 
shaped, seated in a short, cup-like ‘‘ wrist,” with a long “finger” 
curving over the margin of the hand to impinge against the “ wrist,” 
thus forming a sort of claw as effective perhaps as a lobster’s, but of 
a different pattern. In all this there is nothing unusual or out of the 
common. It might almost be taken as a typical example of the 
structure of these limbs in the Gammaridea. Then look at the other 
genus, in which a very short finger does little more than cap a very 
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elongate hand, and this filiform hand is attached to the apex of a 
wrist which is little stouter than itself though much exceeding it in 
length, an eccentric formation, about as remote from the ordinary 
type as any that is known. A definition which smothers up every 
hint of such a disparity, in the expression ‘“‘ gnathopods subchelate,” 
rather confuses knowledge than clears its flow. 

But, to leave the “ Challenger” genera, in regard to which I 
may be suspected of fighting for my own hand, it will be worth 
observing that, just when Della Valle is making Amphithopsis nodifera 
of Sars into a species of the omnivorous Acanthozonz, Sars himself is 
coining for it his new genus Stenopleustes. Nor is this the only new 
genus established by Sars over which the car of Juggernaut has 
rolled. For though his Leptamphopus and Halivagoides were published 
too late to be noticed in the Italian work, they were absorbed in 
Acanthozone by anticipation, slain, as it were, before they were born. 
Four other genera also, not mentioned in the generic synonymy, in 
whole or in part, lie crushed beneath the same destroying wheels. 
And yet, after all, if the precedents of history may be trusted, a 
resurrection awaits them. In vain, for instance, did Herbst ignore 
the genera established by Fabricius. For presently Leach arose to 
reinstate them and add largely to their number. In vain did Sabine 
in 1821 sigh over the multiplication of genera, and fancy that in con- 
ceding two to the Gammaridea he was conceding one too many. In 
vain, a little later, did Milne Edwards suppress the Melita and Mera 
of Leach, for these are accepted even by Della Valle. In vain did 
Kréyer scoff at Owen’s Acanthosoma as “a structure built upon the 
sand,” for, as I have shown, it is this very genus that Della Valle has 
exalted to that sort of giddy height where absolute dominion can 
tolerate no brother near its throne. 

In turning to the specific synonymy within this masterful genus, 
one discovers over and over again that species which Della Valle 
unites under a single specific name are considered by Sars to belong 
actually to different genera, even in one case to different families. A 
species described by Hansen and Vosseler from the Arctic regions is 
identified with another described by G. M. Thomson from New 
Zealand. So great a range of distribution is not unexampled, but it 
is far from common. Difference of habitat, however, counts for 
nothing, if the descriptions of the specimens agree. In this par- 
ticular instance they happen to differ. The Italian professor does 
not take upon himself to say, “‘so much the worse for the descrip- 
tions,” but he makes use of a formula almost as elastic in declaring 
that this, that, or the other portion of an organism is variable. The 
wonder is that with such a formula he can bring himself to admit 
any distinctive names at all. 

The student will, perhaps, expect that the genus just discussed 
will be separated from that which follows it by some grand and 
striking features. He will find, on comparing the two definitions, 
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that there is no single distinguishing character except such as is 
afforded by a longer or shorter slit in the apical segment of the tail. 
This is a character about as variable as any that could have 
been selected. Its worthlessness is proved, not only by its allowing 
species the most incongruous to be grouped together, but still more 
by its requiring species the most closely related to be placed in 
different genera. 

It sometimes happens that a spiteful reviewer will pick out a 
solitary defect in a book and make believe that it is characteristic 
of the whole. The present criticism can scarcely be open to such a 
charge, because it is certain that the fault imputed is that which 
Professor Della Valle regards as one of the special merits of his per- 
formance. For this reason I the less regret that want of space 
prevents me from discussing with any fulness the treatment to which 
the Orchestide have been subjected. These include some of the 
most generally known Amphipoda. They enjoy the uncommon 
advantage of having English names. From a difference of habitat, 
obvious to the ordinary observer, some have been called shore- 
hoppers, and some sandhoppers. Professor Della Valle unites a 
shorehopper found in England with an English sandhopper of a 
different genus, and calls them both by the name of a third distinct 
species found in Chili. To ‘the common shorehopper,” Orchestia 
gammarellus, he attributes a vast synonymy. For disentangling right 
from wrong in this list, many pages of discussion would be needed. 
But if anyone will take the trouble to examine the question in regard 
only to the three New Zealand species, he will wonder on what 
fantastic principle such a list can have been framed. Variability, 
indeed, after the usual fashion, is pleaded. One notable point is the 
expansion of certain joints in the seventh pair of thoracic feet of the 
adult male. Of the three New Zealand species, one has this expan- 
sion, the other two are without it, and, of these two, one has the joints 
of the sixth pair of feet expanded, which is not the case in either of 
the other species. There are other differences, and, in fact, the three 
forms, so far from being one and the same species, belong to three 
distinct genera. 

If human nature were not the paradoxical thing it is, there would 
be something amazing in the contrast between the lightness of touch 
with which Professor Della Valle creates and the heaviness of hand 
with which he demolishes. Among several subordinate instances of 
this which might be adduced, one assumes a not inconsiderable 
importance. 

There is a strange parasitic or semi-parasitic Amphipod which 
was first found in the Mediterranean many years ago by the Rev. 
F. W. Hope. It was named Guwerinia niceensis by Achille Costa, and 
is nearly related to, if not identical with, the species later called 
Trischizostoma vaschii by Esmark and Boeck, a mouth-filling generic 
name which unfortunately supersedes the preoccupied Guerinia. This 
U 
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Gammarid has huge black eyes: the pair of them almost cover its 
head, and each is composed of a hundred ocelli or more. The organs 
of its mouth form a sort of tube with lancets for piercing the skin 
and sucking the juices of the shark or the whiting or other fish on 
which it may happen to settle. But the queerest thing about it is 
that in its great claws the clasping finger seems to be set on at the 
wrong side. The action of the claw is inverted, as the bending of 
a man’s leg would be if the knees were placed at the back of them 
instead of the front. In the crustacean, the oddity is produced by the 
curvature of two little elbow-joints, which really reverses the normal 
position of the “hand” and “finger.” Uptoa certain age the animals 
hold their claws in the ordinary direction. Very few specimens have 
ever been obtained. These have varied in size from a fifth of an inch 
to an inch and one-fifth, and have ranged in locality from the Medi- 
terranean to the borders of the Arctic circle. The three specimens from 
the neighbourhood of Naples at the disposal of Professor Della Valle 
were of medium size. They were all, as far as he could judge, of the 
male sex. He places them by themselves in a separate species. He 
goes further. He places them in a separate genus. Yet he admits 
that in the principal external features they agree with the northern 
specimens. It does not appear to have entered his mind how ex- 
tremely improbable it is that there should be two very rare forms, 
superficially as much alike as twins, but distinguished, according to 
him, by several subordinate characters of the mouth-organs. On 
the character of those organs in his own specimens he confesses to 
having changed his opinion while his book was being printed. He is 
aware that all the northern specimens hitherto described have been 
females or young. He well knows, nay, he himself emphatically and re- 
peatedly insists, that in the Amphipoda not only slight but important 
distinctions are often due only to differences of age or sex. In this 
particular kind of Gammarid it has been already shown that there is 
at least one remarkable variation between the adults and the young. 
Nevertheless, on the strength of trivial measurements arrived at by 
the dissection of minute organs, upon personal observation of only 
one sex in specimens of uncertain age, Della Valle goes out of his 
way to set up a new species and a new genus, such as, judging by 
his usual practice, he would assuredly have cancelled had any other 
naturalist been so venturesome. Any other naturalist might have 
done it without reproach. It is the common fault. Only to Della 
Valle himself was such a liberty not permissible, since the whole plan 
of his volume is one long protest against it. Perhaps he was moved 
by a tender consideration for the dwindling limits of natural history, 
which he has dispeopled of so many genera and species, and thought 
it necessary to restore the balance by a few of his own making. 
When once on the path of creation, he gives play to his inventive 
genius, and establishes a new suborder of Amphipoda. In this he 
at first intended to place the form which has just been discussed. 
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But, on examining a second specimen, he found that the conclusion 
grounded upon the first must be relinquished. Hereupon, the new 
suborder would have died of inanition but for a great piece of luck, 
which needs to be recorded and explained. 

Considering how long and generally the scientific world has been 
contented with three main divisions or suborders of the Amphipoda, 
the institution of a fourth is a kind of epoch. To the Gammaridea, 
Caprellidea, and Hyperidea, we are now invited to add the Sub- 
hyperidea. The earlier three comprise an immense number of genera 
and species. In some of these the animals attain a very respectable size. 
Some, by their astonishing multitudes, are of considerable economic 
importance. By comparison, it may be a little surprising to find that 
a single genus, a single species, an animal of a fifth of an inch in 
length, is the sole representative of the new suborder. The author of 
it might well imitate the Greek father, who, on seeing a great crowd 
of people at the funeral of his small infant, could not refrain from 
expressing his regret that the corpse was not a bigger one. It is 
true that Nature is able to pack into the tiniest compass the most 
marvellous and singular characters. It is not to be forgotten that 
Darwin has established an order of cirripedes for a single genus, a 
single species, and an animal a tenth of an inch long. But anyone 
who studies the well-known work in which this performance occurs 
will see that Darwin ventures upon it with great diffidence, and that 
in an elaborate discussion he shows himself to be left without an alter- 
native by the singularities of the form with which he is dealing. On 
the contrary, the form on which Della Valle bases his new suborder 
has not one single character which is not also found in other Gamma- 
ridea. It is a question of the fusion of two little plates in the 
maxillipeds. In most Gammaridea these inner laminz are separate. 
In a few they are coalesced nearly to the tip. In the new suborder 
they are coalesced quite to the tip. But between the nearly and the 
quite the difference is nearly or quite inappreciable. Complete 
coalescence is the rule in the Hyperidea, yet even there it is not 
without exception, so that the classificatory importance attributed to 
this character breaks down on both sides. In short, the new suborder 
must be regarded as a mere vagary, a freak which, on the part of 
almost any other writer, or in a work of less merit and importance, 
might have passed without comment. The absurdity of the thing 
‘leaps to the eyes,” only because it is committed in the very volume 
which sets itself stringently to pare away every superfluity, to 
simplify the whole nomenclature of the subject, and to make an index 
expurgatorius of all divisions and subdivisions that have been 
obscurely defined or needlessly established. 

It should be clearly understood that the protest here raised is not 
directed against Professor Della Valle’s principle, but against his 
practice. He would have rendered a very solid service had he with 
discreet judgment cleared away the rubbish of all badly founded and 
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indeterminable species. But the glaring instances in which he makes 
ignorance, however unavoidable, the standard of what should be 
retained and what should be dismissed, must materially detract from 
our faith in his decisions where he has had the means of speaking with 
well-grounded authority. To have accomplished successfully all that 
he boldly attempts would probably have required many more years 
than he was at liberty to bestow upon the task. In this matter of 
classification one cannot help regretfully reflecting how much more he 
might have done had he been content to do much less. In many 
other respects his volumes are exceedingly valuable. The attribution 
of the long-time obscure Acanthonotus nordmannii of Milne Edwards 
to the genus Ampelisca is a signal instance of Della Valle’s acuteness. 
He gives a particularly important and original chapter on the 
deposition and fecundation of the eggs of the Amphipoda. He 
supplies, indeed, a whole library of lucid, and on the whole very 
accurate, information on the anatomy, development, and general 
biology of the Gammaridea, as well as a compendious bibliography 
interspersed with many useful observations. With such a work at his 
command the student of Amphipoda will find a flood of light thrown 
upon his researches. Those who have no previous knowledge of 
the subject can scarcely fail to have some interest in it awakened 
by the unexpected beauty of the coloured plates. It will be a strange 
thing if this department of nature can command attention and 


respect in Italy and yet continue to be slighted and disregarded 
in England. When the Zoological Station at Naples can afford 
to publish these noble volumes, it will be a strange thing if the 
self-respect of English naturalists can afford to ignore them. 

T. R. R. Srepsine. 


Tunbridge Wells. 
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DEGENERATION. By Max Nordau. Translated from the Second Edition of the 
German work. 8vo. Pp. 560. . London: Heinemann, 1895. Price 17s. nett. 


Max Norpau renders no more than his due to Professor Lombroso 
when, in his dedication, he acknowledges frankly and fully that his 
own work would not have been written but for the labours of the 
Italian. Indeed, it must be stated at once that readers of 
‘“* Degeneration ”’ will find no scientific facts or reasoning that do not 
occur in Lombroso’s ‘*Man of Genius.” Moreover, the Turin 
professor wrote in a careful and scientific spirit, developing his 
arguments and drawing his conclusions without passion or prejudice. 
Max Nordau has the style and the manners of a Hebrew prophet crying 
out against a faithless generation. He attacks the eccentricities and 
the depravities of authors and painters, dramatists and musicians, 
with an envenomed rancour that adds interest to his pages if it tends 
to leave the reader unconvinced. Professor Lombroso ranged over 
all modern and ancient times, culling examples from every age and 
from every people. Nordau deals only with the modern world, and, 
therefore, has the advantage of treating only of people and subjects 
in which all of us are interested. Unless a reader has narrow 
sympathies in literature and art, unless he has been content with the 
art of Punch and the literature of the Daily Telegraph, he will find 
Nordau trying to convict him of having admired a maniac or an 
idiot. . It is easy to predict that his book will have a circulation as 
wide in its English form as it had in the original, and where so much 
has been left to lacerate the feelings of those who pin their faith to 
some modern hero, we need not complain that a few of the violent 
personal attacks have been softened down so as to avoid the English 
laws of libel. 

Nordau impeaches our age, finding everywhere in it the signs of 
degeneracy and of neurasthenia. Degeneracy he defines, in the words 
of Morel, as a ‘‘ morbid deviation from an original type.” He has no 
doubt but that if the originators of “all the fin-de-siécle movements 
in art and literature’ were to be examined, it would be found that 
they or their immediate relatives would exhibit what Lombroso has 
shown to be the physical “stigmata” of degeneration. But the 
result of such an inquiry could not be made public. ‘Science, 
however, has found, together with these physical stigmata, others of 
a mental order which betoken degeneracy quite as clearly as the 
former ; and they allow of an easy demonstration from all the vital 
manifestations, and, in particular, from all the works of degenerates, 
so that it is not necessary to measure the cranium of an author, or to 
see the lobe of a painter’s ear, in order to recognise the fact that he 
belongs to the class of degenerates.” 
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These modern leaders are not absolutely insane, although in a few 
notorious cases they have actually developed acute mania. The 
most of them are “higher degenerates,’ what Lombroso called 
“‘mattoids.” The asymmetry of face and cranium finds its counter- 
part in asymmetry of mental faculties. ‘‘Some of the latter are 
completely stunted, others morbidly exaggerated. That which 
nearly all degenerates lack is the sense of morality and of right and 
wrong. For them there exists no law, no decency, no modesty. In 
order to satisfy any momentary impulse, or inclination, or caprice, 
they commit crimes and trespasses with the greatest calmness and 
self-complacency, and do not comprehend that other persons take 
offence thereat.” The psychological roots of these characters are 
unbounded egoism and impulsiveness. Another mental stigma is 
emotionalism. The degenerate “is quite proud of being so vibrant a 
musical instrument, and boasts that where the Philistine remains 
completely cold, he feels his inner self confounded, the depths of his 
being broken up, and the bliss of the beautiful possessing him to the 
tips of his fingers. His excitability appears to him a mark of 
superiority. He believes himself to be possessed by a peculiar 
insight lacking in other mortals, and he is fain to despise the vulgar 
herd for the dulness and narrowness of their minds.” Other signs 
are despondency, which appears as the pessimism of modern authors, 
apathy, which appears in devotion to ideals like the Buddhist 
Nirvana, and the predilection for reverie. But the cardinal mark of 
degeneracy is what Nordau calls mysticism. This is due to the lack 
of the power of attention in the degenerate. When an idea floats 
into the brain of one of them, the mental processes are vague,—the 
thing is not clearly and sharply defined, but is surrounded with a 
halo of confusing sentiment. What the mystic sees through a glass 
darkly are not things transcendental, unseen of other men, but 
merely what the normal person sees clearly, by him seen indistinctly. 
A still more common feature of the degenerate is abnormal sexuality. 
In its extremer forms, this is found in the so-called realism of many 
writers and painters, and in the undisguised obscenity of others. 
In another guise it mingles with mysticism and symbolism, and 
appears as a disordered religious emotion. 

Seeking for such characters, Nordau ranges over modern litera- 
ture and art. A few examples of his method will serve our purpose. 
Nordau regards religion as a typical character of the English race, 
whence their mental degeneration assumed a religious character. 
‘“‘ The first result of the epidemic of degeneration and hysteria” (that 
had come to England from Europe) ‘‘ was the Oxford Movement in 
the thirties and forties. Wiseman turned all the weaker heads. 
Newman went over to Catholicism. Pusey clothed the entire Estab- 
lished Church in Romish garb. Spiritualism soon followed, and 
it is worthy of remark that all the mediums adopted theological 
modes of speech, and that their disclosures were concerned with 
Heaven and Hell. The ‘ Revival Meetings’ of the seventies, 
and the Salvation Army of to-day, are the direct sequel of the 
Oxford stream of thought, but rendered turbid and foul in accord- 
ance with the lower intellectual grade of their adherents. In the 
world of art, however, the religious enthusiasm of degenerate and 
hysterical Englishmen sought its expression in pre-Raphaelitism.” 
Taking a poet like Rossetti, he analyses some of his verses line by 
line and finds in them “ shadowy ideation, mixture of transcen- 
dentalism and sensuality, senseless combinations of mutually incom- 
patible ideas.” The refrains “‘ possess the character of an obsession, 
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which the patient cannot suppress, although he recognises that they 
are in no rational connection with the individual content of his con- 
sciousness.” Tolstoi presents ‘‘the mystical intellect, the intellect 
without attention of the émotif.” This diseased mind conveys to his 
consciousness ‘isolated impressions, which can be very distinct if 
they relate to his emotions; but it is not in the condition to connect 
these isolated impressions intelligibly just because it is deficient in 
the attention necessary to this object.” His strange religious and 
sexual views are set down to a “‘ mania of brooding doubt observable 
in many of the higher degenerates,” and to a “ pathological alteration 
in his sexual centres.” The description of the state of mind which 
Gautier and Baudelaire held to require a new language, a language 
embroidered with wild and bizarre graces, with curious felicities and 
apparent barbarities culled from every possible source, Nordau 
declares to be “‘ simply a description of the disposition of the mysti- 
cally degenerate mind, with its shifting nebulous ideas, its fleeting 
formless shadowy thought, its perversions and aberrations, its tribu- 
lations and impulsions.” He describes Huysmans’ exaggeration of 
Gautier’s idea as a “delirium and debauch in pathological and 
nauseous ideas of a deranged mind with gustatory perversion.” 
Huysmans himself “is the classical type of the hysterical type 
without originality, who is the predestined victim of every sugges- 
tion.” 

These few examples will serve to show the general method of 
this remarkable book. It must be added that practically no well- 
known writer of the last forty years escapes inclusion in Nordau’s 
gallery of degenerate fools. There is no question whatever that the 
book is vastly interesting and vastly amusing. The author is learned 
and witty ; he exposes and lashes many follies and many imbecilities, 
and probably every reader will agree as cordially with some of the 
criticisms as he will be annoyed and indignant at others, although no 
two readers are likely to select the same passages for praise and for 
reprobation. 

But the general thesis of the whole book is another matter. 
Even Lombroso, taking purely physical characters, pushed his 
comparison between genius and insanity to the wrong side of 
absurdity. Every reader of his book will remember that he chose 
Darwin as an appropriate instance. Darwin suffered from dyspepsia ; 
he could not bear heat and cold; he had curious crotchets, as in the 
matter of using an old and untrustworthy chemical balance, and in 
being niggardly with writing paper. He had large ears, a short nose, 
and a pronounced frontal ridge, while one of his uncles became mad. 
The extraordinary folly of finding arguments for degeneracy in such 
foibles or physical peculiarities amounts to an obsession at least as 
characteristic of the insane as any of the stigmata found by Lombroso 
and his German follower. It requires the smallest observation to 
detect that such characters are to be found in all sorts and conditions 
of men, and that geniuses and the insane enjoy no monopoly of them. 
But Nordau’s argument from mental characters is still more un- 
satisfactory. At first sight many of his comparisons are interesting 
and suggestive ; notably his account of poetry actually written by the 
insane. But the characters of the insane and the degenerate are not 
sut generis: they are merely abnormal forms of characters found 
among all persons. Using precisely the same arguments from 
analogy as Nordau uses, it would be easy to show that every man, 
woman, or child exhibits some features, some emotional or mental 
phenomena, displayed by the insane and the degenerate. It is 
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certainly the case that a few poets, painters, and writers are insane. 
But it is equally the case that a number of potmen, ploughmen, and 
artisans become insane. The eccentricities and insanities of the 
unknown come under the notice of the parish authorities and the 
county councils; the eccentricities and the insanities of genius are 
betrayed to all the world. To say that Ruskin, Tolstoi, Ibsen, Zola, 
and so forth, are degenerates, and to support it by random citations 
and bitter invectives, is to elaborate an ill-natured and stupid paradox. 
If Max Nordau wished to convince people, indeed, if he himself 
believed in his own view, he would have dismissed rancour from his 
pages, and developed his theory in a calm and scientific spirit. 


PHYSIOLOGY IN THE GARDEN. 


A PopuLar TREATISE ON THE PHYSIOLOGY OF PLANTS, FOR THE USE OF 
' GARDENERS, OR FOR STUDENTS OF HoRTICULTURE AND OF AGRICULTURE. 
By Dr. Paul Sorauer. Translated by F. E. Weiss, B.Sc. 8vo. Pp. x., 256, 
with 33 illustrations. London: Longmans, Green & Co., 1895. Price gs. nett. 


Dr. Soraver’s “ Popular Plant Physiology for Gardeners” has 
been in use for four years, and its excellence for its purpose needs no 
comment. It is an admirable treatise on plant physiology, illustrated by 
and applied to the common practices of horticulture, and without doubt 
a book worth translating ; but Professor Weiss’s translation, though 
in certain respects a useful piece of work, if only for bringing Sorauer 
within the reach of a greater number of students, does not always 
compare favourably with the original. To begin with, it is seriously 
handicapped by its high price, gs. It is twice as thick as the German 
publication, and the binding and general get-up are superior, but we 
think that gardeners and the like for whom it is intended would have 
preferred a humbler and cheaper volume. Again, the book is, or pro- 
fesses to be, a translation, not a revised and enlarged edition, and 
therefore it is unfair to make on the title-page (and in advertisements 
of the book) an important addition to its professed scope. Sorauer 
wrote purely for gardeners and horticultural students and throughout 
keeps this aim in view; it is not a book for agriculturists, and it is 
unfair to a large class of would-be learners and students to introduce 
agriculture on the title-page. Of course, the broad botanical principles 
are the same for both branches, but beyond these the agriculturist will 
find comparatively. little in the way of help or suggestion. Again, a 
man must be something more than a botanist to reproduce perfectly a 
work which enters into the technicalities of horticultural operations, and 
the want of this applied experimental acquaintance with the subject 
is evident in comparing translation and original. The translator 
would have done better had he stuck faithfully to his copy. In diverg- 
ing from this he often obscures the sense or omits important details. 
Look, for instance, at § 28, which describes the effect of different 
methods of pruning. The paragraph in which is mentioned the forma- 
tion of the woody excrescences known as burrs is omitted, and so is the 
one that follows. In the next we read in the translation that “ In the 
case of cherries and stone-fruited trees . . . the branches which have 
once borne flowers will not do so again, but remain bare. The formation 
of flowering buds, therefore, progresses gradually towards the ends of the 
branches; while in pears and apples fruiting spurs may bear flowers 
year after year, the spurs increasing continually in thickness.” Trans- 
lated literally it runs thus: ‘“‘ Those parts of the branches of stone- 
fruit-trees which have once borne fruits do not develop fruit buds 
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again, but remain bare. Here the formation of flower buds pro- 
gresses gradually higher up the branch and leaves the wood behind 
bare, while in apples and pears the same parts of the branch (often 
continually increasing in thickness) develop fresh fruit buds and are 
thereby always clothed.” The next paragraph describes phenomena 
especially characteristic of pear trees, and in part of only some varieties 
of thesame. Of this, six lines are omitted in the translation, and there 
is also no mention whatever of the pear. Throughout the book 
slovenly translations are continually cropping up. Thus in section 18 
(p. 105), line 2, bast-system is a correct rendering of ‘‘ Rinden-K6érper” 
and ‘tissues meant for conduction” will do for ‘‘ Leitungswegen” 
five lines further down; but why is “ Leitungswege”’ in the next line 
rendered “phloem bundles”? And is “‘ medullary bundles exist, 
therefore, in plants which withdraw their reserve substances into the 
roots’’ a translation of ‘“‘ Markstandige Strange finden sich hier also bei 
Pflanzen, welche im Winter ‘einziehen’”? On p. 42, in speaking 
of the value of kainit (wrongly stated to be a sulphate and chlorate 
of magnesium), the translation says, ‘In light soils, in which there is 
little humus, clay, or other absorptive substances, manuring with 
kainit would enrich the soil... The common salt which is also 
present acts as a solvent, etc.” This means the common salt which 
is present in the soil. Sorauer says, ‘‘ The common salt present in 
the potassium salt,” i.e.,in the kainit. The introduction of terms by the 
translator does not always induce to increased clearness. In describ- 
ing heterostyly in the primrose, on p. 239, we read: ‘* Some specimens 
have along style, so that the stigma will reach to the top of the corolla- 
tube (pin-eyed).” ‘In other specimens the reverse will be the case 
(heterostyly).”’ This unhappy contrast of the special case “ pin- 
eyed” with the general principle ‘“‘ heterostyly” does not occur in the 
original. On p. 34 the chlorotic condition resulting from absence of 
iron in the soil is erroneously explained as etiolation; this also is 
an alteration. 

Seeing that such departures from’ the original are allowed, it is 
a pity that a few useful alterations have not been made. Thus, the 
employment of the word “lime” to indicate sometimes the carbonate, 
sometimes the hydrate of calcium, is confusing. Still more so are the 
two statements relating to the fixation of the free nitrogen of the air. 
On p. 32 we are told that leguminous plants absorb nitrogen from the 
air by their green leaves, while on pp. 49-50, inan excellent review of 
the subject, the root tubercles are correctly described as centres of 
assimilation of atmospheric nitrogen. The account, on p. 122, of 
formation of starch as a result of loss of water by the cell from in- 
creased transpiration in sunlight, when ‘we may imagine the 
starchy substance to be forced out of the thickened (concentrated) cell- 
sap,” is scarcely in accord with modern views. 

The English itself is not always beyond reproach. We find, for 
instance, will for shall, and on p. 44, ‘* Besides these cryptogamic or 
flowerless plants, many more highly-organised plants afford us 
examples of plants, etc.,” with nine other “ plants ” in three-quarters 
of a page. 


In our opinion an opportunity has been missed. It was pos- 
sible with but very little departure from the original copy to have 
produced a cheap, reliable, and scientific handbook for gardeners and 
others interested in gardens or horticulture generally. Such a book 
would have had a large sale, for it would have better supplied a greater 


want than did Fream’s “ Agriculture,” the sale of which, a few years 
ago, was enormous. 
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NewrTon’s Birps. 


A Dictionary oF Birps. By Alfred Newton, assisted by Hans Gadow. Part iii. 
London: Adam & Charles Black, 1894. 7s. 6d. nett. 


SuBscRIBERS to this invaluable work will have made themselves by 
this time fairly well acquainted with the contents of part iii. ; for the 
sake of those who are not already subscribers, we indicate briefly the 
nature of some of what we deem to be the principal articles. 

Dr. Gadow’s contribution on the muscular system will certainly 
be welcomed. Those of us who are inclined to place faith in the 
muscular system, as a key with which to unlock the vexed question of 
Taxonomy, will probably “have doubts” as to the stability of that 
same faith when we read that “‘the taxonomic value of muscles is 
theoretically great, but very limited when put to a practical test. 

To pick out a few of the most variable muscles of the leg, and 
to arrange birds according to their presence or absence . . . is an 
easy, but scarcely serious, mode of investigation. . . It is certain 
that similar muscular combinations in two or more birds do not neces- 
sarily mean relationship . . .” 

By these statements, however, we are not, of course, to imagine 
that Dr. Gadow would entirely veto the use of the muscles as a factor 
in classification, but that he would rather urge caution and discrimi- 
nation. Several figures help to make clear what is, at best, a difficult 
matter to describe ; not the least acceptable will be those representing 
the now celebrated flexor tendons of the foot—the flexor perforans 
digitorum and flexor longus hallucis—which, it will be remembered, a 
few years ago were brought into such considerable prominence by that 
enthusiastic ornithotomist, the late Professor Garrod. 

The articles Owl, Parrot, Partridge, and Pheasant are delight 
fully readable, the last two especially so, carrying us back, as they 
do, to the days before the use of firearms ; and, later, contrasting the 
conditions of sport obtaining up to the middle of this century with 
those now in vogue. We have, indeed, besides a mass of valuable 
historical information relative to the introduction of these birds, a sort 
of supplementary essay on game-preserving, shooting, etc. 

A unique feature of this dictionary is the footnotes. We feel 
almost tempted to regard these as more important than the main 
part of the book itself. These footnotes, though never more than a 
few lines in length, are yet essays in themselves: now we have 
knotty points in etymology, now an anecdote, or some gem rescued 
from the classics, and, again, something drawn from the Professor’s 
vast resources which have accumulated during his long life of active 
work. They contain, in short, a kind of information which cannot be 
appreciated until experience has taught what laborious research and 
wide knowledge have been brought to bear upon their compilation. 

The present number includes articles from ‘“‘ Moa” to “* Sheath- 
bill,” hence it will be seen that but the merest outline has been given 
of its contents. If we mistake not, the good wine is yet to come in 
Professor Newton’s “ Introduction,” the appearance of which we 
are looking forward to on the very tip-toe of expectation. 

Probably no book which has ever seen the light has been 
allowed to be entirely perfect—especially by the reviewer—and we 
have already intimated that the “ Dictionary of Birds” must not be 
excepted. We here again reiterate our objections to Swainson’s 
figures, which, we feel, have been unduly honoured in finding a place 
in the pages of this work. Next, as regards the figures illustrating 
Dr. Gadow’s contributions. These, although helpful, are not always, 
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we venture to think, sufficiently well labelled; for instance, those 
showing the tendons of the foot and the diagram of the peripheral 
nervous system of the bird. More especially do these remarks apply 
to the nerves of the sacral plexus. From the point of view,of avian 
anatomy, this plexus contains the most interesting nerves of the body, 
and yet there is nothing to aid the uninitiated to differentiate one 
nerve from another. The more important of the visceral nerves are, 
however, duly identified, yet these have comparatively only a secondary 
interest. Points like these, however, are but minor blemishes ; few 
but specialists interest themselves much in anatomical questions, and 
such have Dr. Gadow’s larger works to consult. 

This is a work unique of its kind, embracing, as it does, the whole 
field of Ornithology, and is based upon the latest research and dis- 
covery both in England and abroad. To those who live out of reach 
of large libraries, and who do not read any language but their own, 
it will prove a boon indeed. 

W. P. Pycrart. 


Tue STUFF THAT DREAMS ARE MADE OF, 


IMAGINATION IN DREAMS AND THEIR Stupy. By Frederick Greenwood. London: 
John Lane, 1894. 


We are in full agreement with Mr. Frederick Greenwood, even 
though he quote Dr. Ward Richardson, as a man of science, against 
himself, that a reference of dreams to the action of the sleepless 
sympathetic system is not so much as the beginning of an explanation. 
In whatever way they be roused, whether by an uneasy qualm of 


the full stomach, or by a cold breath playing on the naked foot, the 
vivid and elusory inhabitants of our dreaming brain are citizens of the 
mind itself. And we welcome his book as a delicate and graceful 
contribution to the study of mind. 

The little book is divided into two chapters, of some hundred 
short pages a piece. Of the second, dealing with the study of dreams, 
we have little to say. It disclaims narrow materialistic and sceptical 
“explanation ” of them as being shallow and self-satisfied conceit ; it 
discards supernatural explanation but with a lesser zeal. It calls on 
us to study them; with our reasons, not clothed with an assumed and 
conventional garb of humorous tolerance, but naked and unashamed. 

The other chapter, on imagination in dreams, sets forth the 
matter and the suggestion, in what we take to be a deliberate 
mingling. Waking imagination, although the most compelling of 
faculties, seems to piece together only the memories of things seen or 
heard or read. Even under the powerful influence of religion, the 
imagination, trying to picture heaven, has invented nothing unknown 
on earth. But the dreaming imagination seems creative. Sometimes 
it peoples the visions of the night with known faces ; but sometimes, 
too, the faces that come are arresting, insistent. They impress our 
consciousness by strange significance, or, and this is even more strik- 
ing to the reflective mind, by trivial detail, and the mind searches in 
vain for them among its memories. Are such things in reality 
memories, and are they unrecognised because the memory is asleep? 
“Is it that amongst the drowsy faculties is the one which has custody 
of the dim population of the brain called remembrances?” Mr. 
Greenwood doubts this ; holding that the memory when we are asleep 
is actively called upon in our dreams ; and that the memory when we 
awake, although active because it is telling us our dream, still fails to 
recall the intruding face. The other suggestion is that the faces were 
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unconscious memories, that they had slipped into the brain in some 
forgotten time, eluding the gatekeeper, consciousness. Against this 
view, he adduces the extraordinary vividness of the impressions: it 
were unlikely that, as they impress us in dreams by their intrinsic 
force, they would not have impressed the waking consciousnesss 
when they first appeared. 

These two sides of the dreaming imagination, intense vividness 
and apparently objective unexpectedness, Mr. Greenwood supports by 
many examples. In some of these, dialogues in a dream leading to 
surprising and unlooked-for ends, the impression of objectivity be- 
comes so strong that Mr. Greenwood is led almost into a conception 
of the actual objectivity of dream-impressions. He gropes vaguely, 
on the one hand at the transference of thought from mind to mind 
without the mediations of the known senses, on the other, at sugges- 
tions of a dual personality, with their crude references to the bilateral 
symmetry of the brain. But he stays himself from a full acceptance of 
either notion. 

In his assured conclusion that the imagination is more active, 
more creative if you will, in dreams than during waking hours, we are 
in agreement with Mr. Greenwood. But we see no reason to suppose 
that it invents materials. The treasures of the memory are unrolled 
before it, rapidly, and without the distraction given in waking hours 
through the open channels of the senses. To the seer in trances, to 
the genius by conscious or unconscious abstraction, is given the 
power of vividly working up accumulated materials ; the same power, 
when the senses are partly or wholly drugged by sleep, is the common 
lot of humanity. We are all geniuses and seers in our dreams. In 
dreams the reason appears to lag behind the consciousness of 
memories, and things appear external to us because of this dislocation. 


Mr. Lypexkker’s Royal Natural History, published by Frederick Warne 
and Company, has now completed the history of the Mammalia and 
commenced the birds. We trust the high standard attained by the 
Mammalia will be kept up, and only wish that Messrs. Warne & Co. 
would have the pluck to give us a general natural history of the 
Invertebrata in as solid a form as they have the Mammalia. 

‘«* A New Measure for Old Time,” by An Amateur, is said to be an 
easy method of finding the age of the earth’s sedimentary crust, etc., etc. 
This is how it isdone. A period of 10,465 years being half the time 
occupied by the earth in revolving about the line of the Apsides, was 
obviously required for the deposition of each layer of limestone, shale, 
or what-not in the crust of the earth. Multiply the number of layers 
by this sum and you have the age of the earth, and the problem that 
— physicists and geologists is solved. ‘‘ Easy” is not the word 

or it. 

The Glastonbury Antiquarian Society has reprinted as a shilling 
pamphlet, published by Barnicott & Pearce, Taunton, various letters 
and papers by Messrs. R. Munro, A. J. Evans, A. Bulleid, and 
Professor Boyd Dawkins, on the British Lake-village near Glaston- 
bury. The paper by Professor Boyd Dawkins appeared in our own 
pages, in 1893. 

From Mr. Fisher Unwin there has come a small shilling 
pamphlet, by Mr. Henry Larkin, on Elliptical Orbits, their dis- 
tinctive mechanical characteristics and their possible origin. It 1s 
out of our line, but some of our readers may be glad to learn of its 
existence. 





OBITUARY. 
JOHN WHITAKER HULKE. 


Born 1830. Diep FEsBruary 19, 1895. 


HIS eminent surgeon and oculist, and equally distinguished 
palzozoologist, was born at Deal, and was the elder son of the 
successful surgeon, the medical attendant of the great Duke of 
Wellington. His ancestors, the Hulchers, left the Low Countries 
during the Alva persecutions of the 16th century. Hulke was 
educated at King’s College School, spent a couple of years in 
Germany, and then entered the King’s College Medical School in 
1849. 1855 found him at the Crimea, where he was attached to the 
general hospital before Sebastopol. He became a Fellow of the 
Royal College of Surgeons, and assistant surgeon to the Royal 
Ophthalmic Hospital, Moorfields, in 1857, and in 1862 commenced 
his long career as surgeon to the Middlesex Hospital, of which place 
he was senior surgeon when he died. It is supposed that his death 
resulted from a chill taken while attending to a patient at the latter 
Hospital, his strong sense of duty taking him there at an early hour 
in the morning to attend a case of strangulated hernia. Hulke 
became connected with the Royal College of Surgeons in 1880, when 
he was attached to the Board of Examiners. In 1881 he became a 
member of Council; in 1888, Vice-President ; and in 1893, President. 
He was President of the Pathological Society in 1883, and at the 
same time held the same office at the Geological Society. In 1893 he 
became President of the Clinical Society. He was to have delivered 
the Hunterian Oration at the College of Surgeons on February 14 
last; this oration, which was never delivered, and which was 
probably the last manuscript Mr. Hulke ever penned, is to be found 
in the British Medical Fournal for February 23, the journal to which 
we are indebted for the above particulars, extracted from a 
sympathetic and appreciative obituary notice. 

Of Mr. Hulke’s services to paleozoology it is impossible to 
speak too highly. Exact and cautious, his work was sound and 
reliable; he was never in a hurry to publish his papers, and did not 
indulge in the fanciful reproductions on insufficient evidence so 
common with others working in the same field. His first palzo- 
zoological paper was published in 1869, and dealt with a saurian 
humerus from the Kimeridge Clay of Dorset. In the same year 
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followed an important communication on the Kimeridge Steneosaurus, 
and in 1870 three more papers descriptive of specimens from the 
same district. All these Dorsetshire fossils were in the collection of 
Mr. Mansel-Pleydell, and are now in the British Museum. In 1870 
he began to study the Jguanodon and other remains from the Isle of 
Wight, preserved in the Fox collection, now at Cromwell Road; and 
between 1873 and 1883 some twelve papers proceeded from his pen on 
the subject, remarkable alike for their penetration and clearness. 
Of these perhaps the most important were those on Hypsilophodon 
(Phil. Trans., 1883), Polacanthus (Phil. Tvans., 1882), Ornithopsis (Quart. 
Fourn. Geol. Soc., 1879 and 1880). Besides these Wealden forms, 
Hulke found time in his busy life to study and describe a new 
dinosaur, Iguanodon prestwichi, from the Kimeridge Clay of Cumnor ; 
he also made important contributions to our knowledge of Megalosaurus 
and Potkilopleuron. His addresses to the Geological Society, when 
President, dealt with the shoulder girdle of the Ichthyosauria and 
Plesiosauria and with the Iguanodon discoveries made in Belgium 
by Dollo and others. But before studying palzozoology, Mr. Hulke 
wrote several valuable papers on the eye of the reptilia and 
mammalia, a subject in sympathy with his special medical researches. 
His last contribution to our science was made on the shoulder girdle 
of the Ichthyosauria and Plesiosauria, and was supplementary to his 
address on the same subject before the Geological Society. This 
paper was read in 1892 before the Royal Society. Mr. Hulke 
received the Wollaston medal from the Geological Society in 1887. 

Under a somewhat abrupt and heavy exterior there was an 
abundance of warm and generous feeling. More than one of his 
younger scientific colleagues are grateful to the eminent oculist for 
professional advice freely and kindly given. John Whitaker Hulke 
had no bitterness for those that opposed him: he was scrupulously 
exact in his punctuality and attention to business, and his demand for 
that in others made him appear more brusque than he really was. 
That he was a genial companion when in the field, those who have 
had the rare privilege of accompanying him on his rambles can 
testify. Medical science has lost a devoted servant, the hospital 
poor a sympathetic friend, and zoology a master whom it could ill 
afford to spare. 


GASTON, MARQUIS DE SAPORTA. 
Born Jury 28, 1823. Diep January 26, 1895. 


Y the death of the Marquis de Saporta paleontological science 
has suffered a severe loss. Pre-eminent among those palxo- 
botanists whose special study has been in the domain of Mesozoic and 
Cainozoic botany, Saporta has left a lasting and worthy memorial 
of a long life of scientific work. It is impossible to do justice to his 
cnotributions to the study of fossil plants within the limits of a short 
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notice ; a perusal of a list of his papers in the Royal Society catalogue 
affords some idea of the main lines of his work. In addition to 
numerous and exhaustive memoirs on the Tertiary floras of France, 
there are larger treatises in connection with which Saporta’s name 
has long been widely known beyond the circle of fellow workers in 
his chosen study. His semi-popular ‘“‘ Le monde des plantes avant 
l’apparition de l'homme” affords a good example, not only of his wide 
knowledge of fossil botany, but of the finished literary style which 
always characterised his writings. In addition to the descriptive 
details in his voluminous monographs on Tertiary and Mesozoic floras, 
we always find that he has paid special attention to those wider 
problems, which his thorough and extensive knowledge enabled him 
to deal with; such questions as the distribution of fossil floras, 
their comparison with recent vegetation, and the interesting subject 
of climatic conditions are constantly kept in view as the great aim 
of his palzobotanical investigations. Of particular interest to 
English readers are the volumes on the Jurassic flora of France. In 
this excellent series of monographs, only recently completed, 
Saporta did not confine himself within the limits of a single 
country, but by the comprehensive scope of his work raised it to 
the level of an invaluable epitome of European botany in Jurassic 
times. Some few years ago Saporta played a prominent part 
in the much-controverted question as to the nature of certain so- 
called fossil alge ; in strenuously upholding the algal nature of the 
numerous and varied markings or half-relief patterns on the surface 
of rocks, it would seem that his botanical enthusiasm had been 
allowed to get the better of scientific reasoning. The work which he 
published in conjunction with Professor Marion on ‘“ The Evolution 
of the Plant Kingdom ” suffers very materially from the questionable 
nature of some of the evidence, which is drawn from ill-preserved 
plant fragments or purely inorganic markings. A few weeks ago 
Saporta completed an important monograph on the Mesozoic flora of 
Portugal, in which extremely valuable additions were made to our 
knowledge of the younger floras of that period. 

One of Saporta’s distinguished fellow-workers in palzobotanical 
science, in a letter to the writer, bears eloquent testimony to his 
genial and kindly character; those of us who knew him only as a 
correspondent, must have been struck by the generous spirit in which 
he was always ready to place his extensive and detailed knowledge at 
the disposal of younger students. The Marquis de Saporta passed 
away at the age of seventy-two, on January 26, at his residence in 
Aix-en-Provence; he retained to the last ‘‘ un jeunesse d’esprit, un 
enthousiasme, vraiment exceptionnel méme chez les plus jeunes.” 


Tue death of Tuomas Twintnc on February 16 removes from 
our midst one of the earliest advocates of technical education. 
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Mr. Twining was born at St. Faith's, near Norwich, in 1806, and had 
been an invalid and cripple since 1825. He superintended the collec- 
tion forming the Economic Museum of the Society of Arts, since 
distributed to the South Kensington Museum and the Polytechnic 
Institution, some of which was destroyed by fire in 1871. He 
lectured on the science of common life, and published a smart volume 
on the subject, entitled ‘* Science made Easy.” 


Emie Bay e, who died last January, was born at La Rochelle 
in 1819, and was educated as a mining engineer. Between 1845 and 
1881 he was Professor of Geology and Palzontology at the Ecole des 
Mines in Paris, and also held the Professorship of Geology at the 
Ecole des Ponts et Chaussées. His best known works are “Cours 
de Mineralogie et de Géologie,” 1869, and ‘Sur les Fossiles recueillis 
dans le Chili.” He also collaborated in ‘“l’explication de la Carte 
Géologique de la France.” To his energy the Ecole des Mines owes 
its splendid collection of fossils. 


Tue death of Dr. CuarLes Girarp, at Levallois, at the age of 
73 years, destroys a link with the past. Born at Mulhouse, he left 
Europe in 1855 for Cambridge, Massachusetts, but afterwards went 
to Washington, where he reorganised the zoological collections of the 
Smithsonian Institution, returning to France in 1866. He was a 
friend of Louis Agassiz, and was the author of numerous papers on 
the fishes and reptiles of America. 


Deputy INspEcTOR-GENERAL Davin Lyatt, M.D., whose death 
was recorded on March 1, will be remembered as assistant-surgeon of 
the “‘ Terror ” in Sir James Ross’s Antarctic expedition. He also went 
in the “ Acheron” as naturalist and surgeon in the New Zealand 
surveying expedition, in 1847; and was senior medical officer in 
Belcher’s expedition in search of Sir John Franklin. 


Dr. JoLiet, the well-known anthropologist, has died at Grand- 
Bassam. He made large collections, and studied the crania of 
criminals, of the natives of New Caledonia and the New Hebrides; 
but death has taken him in the flower of his age, before he could give 
to the world his observations on his valuable collections. Those 
collections are now in the Natural History Museum at Paris. 


A PORTRAIT and memoir of Dr. Beaven Neave Rake, whose 
death we recorded in our December number, appear in Trinidad Field 
Naturalists’ Club, vol. ii., no. 5. 





NEWS OF UNIVERSITIES, MUSEUMS, AND 
SOCIETIES. 


Sir Josepu Lister, F.R.S , has accepted the presidency of the British Associa- 
tion for the meeting at Liverpool in 1896. 


Mr. Francis Gotcu, F.R.S., Professor of Physiology at the University College, 
Liverpool, has been elected Waynflete Professor of Physiology in the room of 
Professor Burdon Sanderson ; as the former assistant of Professor Sanderson, Mr. 
Gotch is well known in Oxford, where his return will be warmly welcomed. 

Mr. T. H. Kearney, who only recently became curator of the Columbia College 
Herbarium, has become assistant in the Botanical Section of the U.S. Department 
of Agriculture. Dr. F. von Tavel has been appointed curator of the Botanical 
Museum of the associated Polytechnics in Ziirich. Dr. Alfred Koch becomes extra- 
ordinary Professor of Plant Physiology at Géttingen. Professor L. Guignard, 
President of the Botanical Society of France, succeeds the late Professor Duchartre 
in the Botanical Section of the Academy of Sciences at Paris. Mr A. B. Badger, of 
New College, Oxford, has been appointed Organising Secretary for Technical 
Instruction, Carnarvonshire, with special charge of scientific education. Mr. H. C. 
Chadwick, who has done some work on the Echinoderms of the Liverpool area, is 
now Chief Assistant in the Museum at Bootle, the natural history collections of 
which have long been in great need of attention. Mr. R. T. Ginther has been 
elected to the Geographical Studentship at Oxford University. 


Dr. W. Branco has, according to the Rivista Italiana di Paleontologia, resigned 
his Professorship at Tiibingen. Dr. Branco is best known for his researches on the 
embryology of extinct Cephalopoda, but has recently published an important work 
on the embryology of extinct volcanoes, ‘‘ Schwabens 125 Vulkan-Embryonen.” 


Tue awards of the Russian Geographical Society have been bestowed as 
follows :—Constantine medal to Professor S. Nikitin; Liitke medal to P. K. 
Zalesski for his work in Turkestan; the gold medal to Dr. N. A. Karyshev for 
Economics ; the Prjevalski award of {60 to Dr. V. A. Obruchev for his travels in 
Turkestan and Central Asia. The Prjevalski silver medal was awarded to Baron 
Toll and Lieutenant Shiliko for their recent journey in Siberia. 


In recognition of the distinguished services of Professor Guido Cora to 
geographical science, a committee has been formed to consider and report upon a 
suitable testimonial to him. Professor Cora has devoted his life and his fortune to 
the advancement of geography, and already in 1873, when he was a young man of 
twenty-two, the Royal Geographical Society of London elected him an honorary 
member, awarding him their gold medal in 1886. The present testimonial is 
promoted by his old students of the Royal University of Turin, and they invite the 
coiiperation of all who desire to honour the founder of ‘‘Cosmos.”" Those desirous 
of expressing their consideration for the professor should communicate with 
Professor Dr. U. Menicoff or Professor Dr. P. Revelli, at Turin. 

Xx 
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Mr. RoBert ETHERIDGE, jun., whose appointment as Curator of the Australian 
Museum was announced in our last October number, has been awarded the W. B. 


Clarke Medal of the Royal Society of New South Wales for his researches into the 
geology of Australia. 


CAMBRIDGE University has conferred the degree of Doctor in Science (honoris 
causa) on Sir William Macgregor, Administrator of British New Guinea. 

The friends and admirers of Sir Henry Acland are taking the opportunity of his 
retirement to solicit subscriptions towards the endowment of the Sarah Acland 
Home for Nurses. His scientific colleagues intend to raise some memorial to him 
in connection with the Oxford Museum, which he did so much to found. 


AN important draft ordinance has just been issued in Edinburgh under the 
Universities (Scotland) Act, 1889, 52 and 53 Vict.,c. 55, relating to the Swiney 
Lectureship at the British Museum (Natural History). Dr. Swiney, on making the 
foundation, stipulated that the lecturer should be a doctor of medicine of the 
University of Edinburgh. This has frequently placed the Trustees of the Museum 
in an awkward position in their choice of lecturer, the number of M.D.’s of 
Edinburgh who take up geological pursuits being very limited. The present 
ordinance ordains as follows: ‘ It shall be competent to the Trustees of the British 
Museum to appoint to the said Lectureship any graduate in any Faculty in the 
University of Edinburgh who has obtained his degree after examination.” The 
ordinance can be obtained of Menzies & Co., Glasgow, price one penny. 


WE understand that the authorities of the Biritish Museum (Natural History) 
have acquired by exchange a plaster cast of one of the skeletons of Iguanodon from 
the Brussels Museum. The skeleton from which the cast has been made is complete, 


and the public will shortly have an opportunity of examining this interesting animal, 
for it is to be set up in the Gallery of Fossil Reptiles in the Museum. 

A further important addition to the collections will shortly be made ; the execu- 
tors of the late Mr. Hulke have decided to hand over the whole series of fossil 
Reptilia collected by him in the Isle of Wight and elsewhere. These will include 
the type-specimens of Jguanodon seelyi, and some important remains of Hypsilophodon. 


THE professors and assistants of the Natural History Museum at Paris held a 
meeting on January 29 under the presidency of Professor A. Milne-Edwards, and 
decided to hold periodical meetings, and at the same time to found a journal to be 
called Bulletin du Muséum d'histoire naturelle. The editorial secretary will be 
M. Oustalet ; the secretaries for Zoology and Anatomy, M. Bouvier; for Botany, 
M. Poisson ; for Paleontology, Geology, and Mineralogy, M. Marcelin Boule; for 
Physiology and Pathology, M. Phisalix ; for Physics and Chemistry, M. Verneuil. 
The Revue Scientifique, in making the announcement, gives the text of M. Milne- 
Edwards’ speech, from which we extract the following sentences :—-‘‘ The professors 
of the Museum have thought that it would be an advantage for our establishments to 
draw together, by closer ties, those men who, each in their own department, assist 
in the advancement of science. We wish our Museum to become one large family, 
where the elder direct the way of the younger, give them useful advice, and 
encourage them in labour often dry at first, where the young hasten to overtake 
their predecessors, at last to become masters. We wish an intimate union to exist 
between the professors, the assistants, the preparers, laboratory students, proba- 
tioners, exhibitioners, correspondents, and travellers who aid us with so much 
devotion to form our fine collections. By making the efforts of all to converge 
towards one end, we shall obtain a considerable result, and the work accomplished 
in common will turn out more easy and more fruitful by reason of the emulation 
which such union will provoke. The best method for the realisation of this 
ideal is to call together all the members of the Museum at regular monthly 
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intervals, where each bringing his share, will lay before the meeting the researches 
he pursues, the facts that he observes, and the novelties which may prove interesting 
to the establishment.” 

Such is the excellent and liberal view of the officers of the Paris Museum, a 
view which cannot fail to bring about the end desired by the distinguished head. 
Let us hope that Professor Milne-Edwards’ example will be followed in other 
institutions of a like nature. 


From the Report of the Manchester Museum from 1890-1894, just issued, we 
learn that the opening of the Museum on every weekday has resulted in a marked 
increase in the number of visitors. A more intimate relation with local societies 
has been established, and permission has been given to the Manchester Concho- 
logical Society to hold its monthly meetings in the Museum buildings. The label- 
ling of the exhibited specimens has been improved in that the Museum now employs 
a regular printer, who turns out from 100 to 200 labels each week. Distribution 
maps have been adopted and specially coloured so as to show range both in time 
and space of the object exhibited. The petrological collections have been examined, 
and the rock-sections catalogued and arranged ; the Forbes collection of meteorites 
has been catalogued; the minerals have been re-arranged by Dr. Burghardt on a 
chemical basis. Mr. Ogilvie Grant, of the British Museum, is naming the bird-skins, 
which are being arranged in systematic order. The Insecta have been thoroughly 
overhauled by Mr. J. Ray Hardy, and several important collections have been 
incorporated. Mr. Pearcey has arranged a table case of foraminifera, and the 
collection as now exhibited is one of the best in any public museum. The botanical 
collections have been improved by the exhibition of flowers, leaves and fruits in 
spirit, a judicious arrangement possessing considerable advantages over the dried 
specimens exhibited in most museums. A long list of donations shows that the 
Manchester Museum has many and generous friends. We congratulate Mr. W. E. 
Hoyle on-his excellent and favourable Report, and shall look with interest to the 
catalogue of the library, which he promises shortly. 


PrRoFEssoR Sik WILLIAM FLoweR opened the course of lectures at the 
Whitechapel Free Museum on Thursday, March 14, by an address on 
‘*Museums."" Under the curatorship of Miss Hall, who was at first associated with 
A. Vaughan Jennings, this Museum is rapidly assuming an important place in the 
education of East London; its collections are exhibited on approved modern 
principles, and it is not as yet overburdened with the lumber of centuries that is 

“ usually to be found in provincial museums. 


THE annual meeting of the German Zoological Society will be held at Strass- 
burg, in Elsass, from June 4 to 6. Professor Ehlers will open the meeting. Among 
the papers promised are ‘‘ On the Origin of the Vertebrata,'’ by Professor Goette ; 
“ Nemertines,’’ by Dr. Birger; ‘‘ The Origin of the Vagus Nerves in the Bony 


Fishes,” by Dr. B. Haller ; and “‘ Researches on the Cell,"’ by Professor Dr. H. E. 
Ziegler. 


Tue excursion list ot the Geologists’ Association was published on February 21. 
There is a larger list than usual, no less than fourteen separate outings being 
arranged. Of these nine are half-day and three are whole-day, while four days are 
set aside for Easter, four for Whitsun, and five for the summer excursion. At 
Easter the Association will visit the Tertiary deposits on the north and south of the 
Isle of Wight ; at Whitsun the Jurassic deposits of the Banbury district ; while the 
long excursion will be devoted to the study of that remarkably interesting district, 
County Antrim. This summer excursion will be the second visit to Ireland made 
by the Association. 
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In his presidential address to the Geological Society; Dr. Henry Woodward 
referred to the desirability of extending the library and the inutility of any longer 
maintaining a museum, the space occupied by which was needed for books.. Dr. 
Woodward has struck the right note, for the museum was for many years neglected 
by the Society, and has become a white elephant. The president also referred to 
the desirability of admitting women to the meeting—we presume he means 
geologists, not mere visitors as one may see at the Geographical Society—a con- 
cession we hope to see carried out at an early date. But the museum question is by 
far the most important one at present, and is, on the whole, likely to be well received, 
whereas the woman question is bound to raise considerable difference of opinion. 


Tue Royal Academy of Barcelona has just published a history of the Academy 
under the title of ‘‘ Historia de la Real Academia de Ciencias y Artes." This 
formed the inaugural address, for the academic year 1893-94, of Don José Balari y 
Jovany, Professor of Greek in that Academy. Professor Balari traces the general 
conditions leading up to the foundation of the Academy, its history, its members, 


its privileges, and professors, publications, library, collections and natural history 
museum, and, finally, its reforms. 


THE Journal of Geology informs us that the Wisconsin Academy of Science is 
making a systematic and vigorous effort to establish a geological and natural history 
survey of the State. The last survey was closed about 1880. A Bill has been drawn 
carrying an annual appropriation of 15,000 dollars, to be expended under the direc- 
tion of a commission. 

A movement is also being made to secure the establishment of a geological 
survey of the State of Washington, and an appropriation will be sought from the 
Legislature for the purpose. A proposal has been made to connect the survey with 
a mining department of the State University. 


In a letter to Nature, Professor W. H. Hale states that the reason the American 
Association is to meet at Springfield, Mass., this year, and not in San Francisco, is 
due to the shortsightedness of the railway authorities, who refused to give any 
concessions in the matter of fares. The meeting will take place from August 29 
to September 4. The Association met at Springfield once before, in 1859. 


Sir CHARLES Tupper's anniversary address to the Royal Scottish Geographical 
Society appeared in the January number of their magazine. It deals with ‘‘ The 
Economic Development of Canada," and is illustrated by six maps showing the 
land elevation, geology, agriculture, rainfall, and temperature in January and July. 
There are other two maps, one showing the routes between Canada and the mother 
country, and the other the political areas. 


Tue lecture delivered by Professor Sir William Flower on ‘* Whales, and 
British and Colonial Whale Fisheries,"’ before the Royal Colonial Institute, on 
January 5, has already been published. A perusal of Sir W. Flower's lecture leads 
one to the conclusion that the hunting of whales will shortly be so unprofitable that 
it will cease altogether, and in view of the threatened extinction of these huge 
animals that is a prospect much to be desired. The only real profit now derived 
seems to be from the ‘‘ whalebone,’’ for the competition of mineral oils, and the 


growth of other methods of lighting, have reduced the value of both sperm and 
train oils. 


Tue Standard and Digger's News, for February 9, gives an account of the 
formation of a new society, to be called “‘ The Geological Society of South Africa.” 
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Dr. Exton was elected the first President, and Mr. David Draper the first Secretary. 
The Vice-Presidents are Mr. A. R. Sawyer and Mr. John Ballot ; the Honorary 
President, Mr. Lionel Phillips; and the honorary Vice-Presidents, Professor 
T. Rupert Jones and Dr. Guybon Atherstone. The formation of the Society is 
almost entirely due to the energy of Mr. Draper, whose work on the geology of 
South Africa was made known during his recent visit to England. The head- 
quarters of the new Society will be Johannesburg, and the subscription two guineas 
a year. 


La Feuille des jeunes Naturalistes announces the foundation of a new Society 
in France, La Société Grayloise d’histoire naturelle et d’archéologie, at Gray, in 
Haute-Saéne. No. 1 of the Bulletin of the Society will shortly appear, and will deal 
with the cryptogams, the coal-flora of Ronchamp, and the prehistoric antiquities of 
the district. 


Tue Kiev branch of the south-west section of the Imperial Russian Geographi- 
cal Society, which was dissolved by Imperial ukase in 1876, will probably be 
re-established, thanks to the more liberal spirit of the new régime in Russia. The 
Society has done excellent work in the ethnography of Ukraine. A new section of 
the same Society has been formed at Troitzkossavsk, near Kiakhta, on the Russo- 
Chinese fre ntier, under the presidency of Dr. Saburov, director of the local lyceum. 
It will occupy itself mainly with anthropology and ethnology. The Society already 
possesses the foundations of a museum of archzology and ethnology. The first 
meeting was held on September 4-16, 1894. 

The Academy of Sciences at St. Petersburg has founded a new section, that of 
geography and anthropology. Dr. Anutschin has been elected head of the section. 


Tue Botanical Gazette gives publicity to the fact that the students of the 
American Brewing Academy of Chicago have among themselves a society which 
numbers 200 members and is known as ‘‘ Saccharomyces Cerevisia.”’ 


In 1891, Dr. G. Baur and the late Mr. C. F. Adams made extensive collections 
of the land-fauna on the Galapagos Islands. ll of the sixteen islands, with 
exception of Narborough, Wenman, and Culpepper, were visited. We learn that a 
series of these important collections, containing many new species, described by 
Allen, Baur, Dall, Garman, Ridgway, and Scudder, is now offered for sale as a 
whole. Besides single specimens of the gigantic land tortoises (two species from 
South Albemarle and Duncan), forms of Amblyrhynchus and Tropidurus from the 
different islands are available, as well as bird-skins representing eleven species. 
More detailed information will be gladly given by Dr. G. Baur, University of 
Chicago, Chicago, Ill. 


A FEw weeks ago, says L’ Anthropologie, a well-known professor arrived at the 
Russian town of Vitebsk for the purpose of making anthropometric studies of the 
local inhabitants. The measurement of the heads gave rise to the conviction that 
he was the devil in person affixing his seal to their foreheads, and the more 
courageous among them resolved to attack him and, if possible, to destroy him. 
Fortunately, the ispravnik of the district prevented the infuriated peasants from 
carrying out their intentions, and advised the professor to leave the district with all 


speed. 


WE learn from the Scottish Geographical Magazine that Herr Julius Payer, who 
was leader of the Austrian expedition on the Tegethoff, intends to lead another 
expedition to the Arctic regions in 1896. Herr Payer goes mainly for artistic 
purposes, but a naturalist will accompany the party. M. Andrée, the chief 
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engineer to the Swedish Patent Office, proposes, in July, to start for the North Pole 
in a balloon from Cape Thorsden. The balloon will be inflated with compressed 
hydrogen. A balloon has been sighted as travelling in a south-westerly direction 
over the mountains near Labesby, Norway. This is thought to have contained 
messages from Nansen, but is more likely to have been despatched by the Jackson 
party. 


Mr. Rowtanp Warp kindly informs us that another specimen of the so-called 
White Rhinoceros (R. simus) has just arrived in London from South-East Africa, 
where it was shot by Mr. Charles R. Varndell. It is now being modelled at Mr. 
Ward's establishment in Piccadilly. It is so short a time since we gave an account 
of this animal that we need not remind our readers of its importance and rarity. 
We may, however, correct the impression still prevailing in certain quarters, that 
till recently there was no specimen in England. A young specimen has been for 
years in the British Museum, although its presence there seems, somewhat 
curiously, to have escaped observation. 


In the March number of the Irish Naturalist Dr. R. F. Scharff takes up Mr. 
G. H. Carpenter's parable with a short paper on Irish Caves, illustrated by a map, 
together with a bibliography of the subject. Dr. Scharff appeals for a thorough 
exploration of these caves as a means for the better understanding of the extinct 
Irish fauna. 


THE Museum at Ipswich has during the past year been open to the public on 
Sundays; the results achieved have not, however, seemed to its authorities to 
warrant a continuance of this enlightened practice. 


Tue Archzological Museum at Colchester has now been closed for some time, 
but hopes are entertained that its present directors, the Council of the Essex Field 
Club, will shortly open it again with the added attraction of a Natural History 
collection arranged according to approved modern ideas. 


THe American Museum of Natural History at New York has recently obtained 
some valuable collections of Mammalia. The Price collection from south-eastern 
Arizona and the Granger collection from South Dakota include a number of new 
forms which have been described by Dr. J. A. Allen in the Bulletin of the Museum. 
The same collectors have added to our knowledge of the range of many species. 
Another collection of about 250 specimens from New Brunswick includes many 
noteworthy forms, especially two specimens of Synaptomys cooperi. This genus has 
not previously been known from that locality. 


Not long ago we advocated a closer union between the Laboratory of the 
Marine Biological Association and educational centres, and suggested that greater 
facilities might be permitted to scientific workers. It is therefore with peculiar 
pleasure that we make the following extract from the recently-issued report of the 
Director :— 

“A general scheme will be set on foot to map out the fauna and flora of the 
neighbourhood, and to arrange types for the Museum ; and the Council has directed 
that tables be placed at the disposal of naturalists who will be willing to assist in 
this work. I shall be glad to hear from any workers, either zoologists or botanists, 
who would render help in such faunistic work. An exceptionally good opportunity is 
thus offered to young men who have recently finished their University course, and 
are anxious to gain experience in the outdoor work of Marine Natural History. At 
the same time increased advantages in the supply of material will be afforded to all 
naturalists who visit the Laboratory, and it is hoped that an exceptional effort will 
be made to do so by all who are interested in the prosperity of Marine Biology in 
this country.”’ 





CORRESPONDENCE. 


‘* ANTARCTIC EXPLORATION.” 


Wit regard to the above article by Mr. Southwell, which appeared in the 
February number of your valuable journal, may I be allowed to make the following 
remarks ? 

(a.) Mr. Southwell says that my friend, Mr. Burn Murdoch, ‘‘ accompanied the 
‘ Balaena’ by the kindness of Mr. Kinnis (sic), the owner (sic), and of Captain Fair- 
weather " (p. 98). I must say I absolutely fail to see where the kindness came in, 
seeing that Mr. Burn Murdoch paid his passage as any ordinary passenger would 
have done on a systematic passenger boat. 

(6.) Surely it is obvious that Mr. Burn Murdoch does not use the word 
“ varieties "’ (p. 99) as a scientific term. 

(c.) I still agree with Mr. Burn Murdoch when he says that science is meant 
for all, not the few, and that we should call “‘a spade a spade, and not a bally 
shovel" (p. 100). At the samp time I fully appreciate the value of generic, specific, 
and varietal nomenclature when it is used in the right place, time, and manner I 
stand aghast when I find that, for sixteen species of earless seals, there are no less 
than one hundred and three distinct specific and varietal names, eighty-seven being 
synonyms, and fourteen species wholly indeterminable. Does specific nomen- 
clature in this case have any distinct advantage over popular naming ? 

(d.) Mr. Burn Murdoch's question, “Is it not a hideous marvel that Dundonians 
should show such splendid enterprise as to send four ships out here for whales, and 
at the same time show a total disregard for the scientific possibilities of such a 
cruise?'’ does not appear to me to be “singularly out of place,” although Mr. 
Burn Murdoch and myself had berths in the “ Balaena”’ (p. ror). For it was on 
the distinct supposition that opportunities for scientific research would be given 
that I joined the ‘“ Balaena,” and that the ship was supplied by the Roya} 
Geographical Society and Meteorological Office with a very valuable set of 
instruments. 

(e.) With regard to Captain Fairweather’s ‘‘ ignorance" (p. ror), I spall say 
nothing. Captain Fairweather is an experienced seaman, and it would be rather out 
of place for a novice like myself to offer criticism ; but with regard to [the other 
matters mentioned] I believe that I am competent to judge .... . I am glad to 
learn that Captain Fairweather presented, and did not sell, to the British Museum, 
specimens which he obtained through no exertions of his own 

(f.) Mr. Southwell himself would, I fear, have experienced difficulty in rescuing 
specimens, if serving under articles which made obedience compulsory, on board the 
“ Balaena” (p. 105). 

Gatehouse, Kirkcudbrightshire. Wituiam S. Bruce. 
February 21, 1895. 

[Though we are very glad to print Mr. Bruce's letter, we have thought it 
advisable to omit a few sentences from paragraph (¢.). From enquiries that we have 
made, we gather that there is a very pretty quarrel between the naturalist and the 
commander of the “ Balaena.”’ It is not for us to say who is in the right, but it 
appears to be undeniable that the scientific work was prosecuted under greater diffi- 
culties than usually accompany even a whaling expedition to polar seas. ‘ Kinnis” 


was, of course, a misprint for ‘“ Kinnes,” the name of the managing owner of the 
* Balaena.""—Epiror. ] 
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Eozoiin CANADENSE. 

I pEsIRE respectfully to take exception to two statements respecting Eozoén in 
your issue for February (p. 75). 

The Tudor specimen of Eozoén is in no respect the “ original" or type-specimen 
of the fossil, but an exceptional form, from a distinct formation, and showing only 
imperfectly the microscopic characters. That it is organic I have no doubt, and in 
this matter I think my long experience as a collector of fossils of the older rocks 
should give some weight to my judgment ; but its precise nature is, in any case, 
distinct question from that of the organic origin of the original Laurentian speci- 
mens. The same remark applies to Archeozoén Acadiense, recently discovered in 
the Pre-Cambrian rocks near St. John, New Brunswick, which appears to resemble 
the Cambrian Cryptozoén of Hall rather than Eozoén ; and similar forms have been 
found by Walcott below the Cambrian in Colorado. These, it may be hoped, will 
ultimately throw light on the peculiarities of the probably Huronian specimens 
from Tudor and Madoc. 

If, as you state, the specimens described by Drs. Johnston Lavis and Gregory, 
are merely examples of ‘zonal alteration of blocks of limestone which have been 
enclosed in an igneous magma,”’ it is certain that they cannot be similar in origin to 
Eozoén, which is not known to occur in such relations, and is evidently an original 
structure in the limestone in which it is embedded, and from which small specimens 
can sometimes be entirely isolated by treatment with an acid. I have made con- 
siderable collections of banded contact rocks for comparison with Eozoén, but have 
not found any to exhibit its characters. 

I have not yet seen the paper in the Dublin Transactions, and an application to 
Dr. Johnston Lavis for a specimen of his material has as yet elicited no reply. In 
the meantime I have no evidence that the conclus@»ns of Dr. Gregory are any 
nearer the truth than those of Rowney or Mobius. 

Montreal, February 5, 1895. J. Wm. Dawson. 

[We are afraid Sir William Dawson has misunderstood our remark about the 
Tudor specimen of Eozoén. We did not say that this was the original or type-specimen 
of Eozoén, but that the ‘ original Tudor specimen "’ was sent to England and there 
re-examined and shown to be inorganic. It was shown at the same time that the 
Tudor specimen was in no way connected with the original specimens of Eozoén, and 
that the claim that Eozoém had been found in carbonate of lime alone, free from 
magnesian silicates, could not be substantiated. A section of the paper by Professor 
Johnston Lavis and Dr. Gregory discusses the mode of occurrence of the normal 
original specimens, and shows that the true Eozoén has probably originated by exten- 
sive alteration of limestone blocks and their absorption of ferro-magnesian silicates. 

We regret that we are unconvinced by Sir Wm. Dawson's arguments, but we 
are always pleased to hear what he has to say.—Ep1Tor. } 


** ANLAGEN, RUDIMENTS, AND BLasTs.” 

WE have received a letter from Dr. Herbert Hurst maintaining that Darwin 
does not use the term rudiment ‘in the sense of an organ or structure which has 
been at one time more complicated than it is at present,” and that rudiment is an 
exact translation of the German “ Anlage”’ so far as this term is used in embryology. 


An Omission. 

WE regret that no mention was made of the fact that the excellent photograph 
of the British Museum Archzopteryx, which we were permitted to reproduce in our 
last number, was taken by Mr. A. Gepp, to whose skill we and our readers are 
greatly indebted, 











